
Building Effective Voice 
Agents

Insights from OpenAI, Daily, and Tavus on the architecture, 

challenges, and

future of real-time conversational AI.



The Evolution of
Audio Models

Generative AI is rapidly moving beyond text and 

images into a highly functional multimodal era.

Recent speech-to-speech models are incredibly fast, 

emotionally expressive, and highly accurate. The era 

of slow, robotic, and brittle voice bots is officially 

behind us.



Rethinking the
Architecture

The Old Way (Chained): Transcribe audio to text, 

process it with an AI brain, and generate speech output. 

This adds delay and loses conversational nuances.

The New Way (Speech-to-Speech): A single unified 

model processes transcription, intelligence, and speech 

synthesis all at once.

The Result: Dramatically reduced response times and 

perfect preservation of emotional intent.



The Three Pillars of
Voice AI

Building a highly effective real-time conversational bot 

requires focusing on three distinct architectural areas.

Step 1: Orchestrate your logic and models using a 

flexible agent framework.

Step 2: Deploy the agent on infrastructure specifically 

designed for low-latency workloads.

Step 3: Connect your users reliably via the web, video 

protocols, or traditional telephony.



Meeting High
Expectations

Modern users expect voice agents to feel smart, 

accurate, and deeply human.

The absolute threshold for maintaining a natural 

conversational flow is a response time of under 800 

milliseconds.

The AI must accurately understand complex intent and 

respond with a natural-sounding voice to completely 

avoid the "uncanny valley."



Orchestrating the
Pipeline

Complex conversational AI requires a robust 

orchestration layer, like Pipecat.

Frameworks treat the agent as a programmable pipeline 

where data moves continuously as "frames" through 

specialized "processors."

This structure allows developers to effortlessly handle 

interruptions, manage conversation context, and run 

parallel tasks.



Seamless 
Integrations

Effective voice agents do not operate in a vacuum; they 

must connect to real-world systems to be useful.

Native integrations with 60+ external APIs, leading open 

models, and commercial services are critical.

This connectivity allows frontline agents to seamlessly 

delegate complex workflows to specialized backend 

systems or legacy databases.



Enterprise
Deployment

Deploying real-time AI infrastructure from scratch is 

notoriously difficult and resource-intensive.

Voice workloads require persistent, long-running 

sessions and network protocols strictly optimized for 

ultra-low latency.

Cloud solutions purpose-built for voice AI solve critical 

hurdles like eliminating long cold starts and managing 

dynamic auto-scaling.



Solving Real-World
Interference

In the real world, bots struggle with ambient noise and 

detecting exactly when a user has finished speaking.

Smart Turn Detection: Prevents the bot from eagerly 

jumping in and awkwardly interrupting the user mid-

sentence.

Noise Cancellation: Ensures the AI only processes 

actual speech, keeping transcripts clean and avoiding 

false triggers.



Tracking the
Unpredictable

AI agents are inherently non-deterministic; they can 

generate unexpected decisions based on dynamic state 

changes.

To safely run in production, robust logging, 

OpenTelemetry tracing, and detailed observability are 

mandatory.

These tools allow engineering teams to debug pipelines 

effectively and continuously refine the application's 

prompting and logic.



Best Practices &
Guardrails

Expressive Prompting: You can dramatically shape how an agent sounds—controlling 

tone, pacing, and enthusiasm—purely through instructions, bringing your brand's unique 
personality to life.

Asynchronous Safety: Because models process text logic faster than they synthesize 

spoken audio, developers can run background safety checks during this brief delay, 
ensuring enterprise-grade security without adding conversational lag.
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