
Bringing Intelligence
to AI Voice Bots
to improve Customer Experience

Whitepaper



Contents
Why AI Voice Agents Matter Now
Conversational AI, customer experience, and the growing role of voice interfaces

Why Voice Bots Fail in Real Conversations
Accents, background noise, natural phrasing, missed intent, and weak escalation

What Voice AI Needs to Perform Reliably
Speech recordings, transcriptions, intent labels, human feedback, and edge case data

Why Voice AI Is Technically Difficult
Speech recognition, language understanding, retrieval, generative AI, and guardrails 

Why Real-World Speech Variation Matters
Languages, dialects, devices, acoustic conditions, and different ways users express intent 

How High-Quality Voice AI Data Is Created
Scenario design, contributor sourcing, audio collection, annotation, quality control, and iteration 

Real-World Voice AI Use Cases
Assisted living and emergency detection, speaker-aware systems, and automotive voice interactions 

Why Human Evaluation Remains Essential
Intent understanding, response quality, tone, escalation, safety, and policy compliance 

Best Practices to Train and Improve AI Voice Agents
Practical steps for building better voice bots with real-world data and ongoing evaluation

How clickworker Supports Voice AI Data Projects
Speech data collection, transcription, annotation, validation, evaluation, and multilingual coverage 

Summary

About clickworker

04

05

06

07

08

10

12

15

17

18

19

20



How high-quality speech data helps 
teams train, test, and improve voice bots
AI voice agents are becoming an important part of customer service, connected devices, 
healthcare, automotive systems, retail, and enterprise support. They can help users com-
plete tasks faster, reduce pressure on service teams, and make digital interactions feel 
more natural.

But reliable voice AI does not happen by chance.

A voice bot must understand what users say, what they mean, and what they need next. 
It must work across accents, languages, devices, background noise, speaking styles, and 
emotional states. It must also know when to answer, when to ask a clarifying question, 
and when to hand the conversation to a human.

This whitepaper explains why high-quality speech data is essential to train voice bots and 
AI voice agents. It also shows how real-world data collection, annotation, human evalu-
ation, and ongoing testing help organizations improve customer experience and reduce 
failure points in automated voice interactions.
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Why AI voice agents matter now
Conversational AI has moved from simple scripted bots to more advanced systems that 
can support multi-turn dialogue, integrate with knowledge bases, and assist users across 
channels. The global conversational AI market was estimated at USD 11.58 billion in 2024 
and is projected to reach USD 41.39 billion by 2030, according to Grand View Research. 

Contact centers are one of the clearest examples of this shift. McKinsey notes that AI-
driven solutions can already resolve simple transactional issues through virtual voice 
and chat assistants, using internal and external knowledge bases to provide continuous 
customer service. 

This creates a strong opportunity for organizations. Voice AI can support users at scale, 
reduce repetitive work, and help human agents focus on more complex tasks.

The challenge is that voice interactions are harder to manage than text interactions. A 
user may speak quickly, pause, interrupt themselves, switch languages, use slang, or 
speak in a noisy environment. A voice agent that works well in a scripted test may still fail 
in a real call.

That is why training data quality, speech diversity, and human evaluation are 
central to voice AI performance.
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Why voice bots fail in real conversations
Many voice bots fail for the same reason: they are not trained and tested against enough 
real-world variation.

A voice bot may struggle when:

These problems directly affect customer experience. Users may forgive a simple 
misunderstanding once. They are less likely to stay patient when a voice bot repeats 
irrelevant answers, interrupts them, or keeps them trapped in an automated flow.

Modern voice AI therefore needs more than speech recognition. It needs training and 
evaluation across the full conversation.

Challange What can go wrong

Background noise The system misses parts of the request.

Accents and dialects The system misunderstands words or intent.

Natural phrasing Users do not speak in the same way as scripted prompts.

Emotional speech Frustration, urgency, or stress changes the
way people speak.

Multi-turn context The bot loses track of what the user already said.

Ambiguous requests The bot answers too early instead of asking
a clarifying question.

Escalation points The bot fails to transfer the user to a human at the right time.

Natural phrasing Users do not speak in the same way as scripted prompts.

Ambiguous requests The bot answers too early instead of asking
a clarifying question.

Escalation points The bot fails to transfer the user to a human at the right time.

Emotional speech Frustration, urgency, or stress changes the way people speak.
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Voice AI needs more than training data
Training data remains essential. But modern AI voice agents also need evaluation data, 
test conversations, human feedback, and ongoing quality checks.

A strong data program for voice AI should include:

The goal is not only to train a voice bot once. The goal is to measure where it fails, 
understand why it fails, and improve it with data that reflects real users.

Data type Why it matters

Transcriptions Create the text layer needed for speech recognition, language
understanding, and quality review.

Speech recordings Help systems learn how people speak across accents,
languages, devices, and environments.

Intent labels Help the system identify what the user wants to do.

Entity and slot labels Capture important details such as names, dates, locations,
products, or account types.

Multi-turn dialogues Test whether the system can maintain context across
a conversation.

Human feedback Measures whether responses are useful, clear, safe,
and appropriate.

Edge case data Improves performancen in rare, noisy, sensitive, or
ambiguous situations.

Intent labels Help the system identify what the user wants to do.

Human feedback Measures whether responses are useful, clear, safe,
and appropriate.

Edge case data Improves performance in rare, noisy, sensitive, or
ambiguous situations.

Entity and slot labels Capture important details such as names, dates, locations,
products, or account types.
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What makes voice AI technically difficult
Voice AI systems must solve several tasks at the same time. They must detect speech, 
convert audio into text, understand the user’s intent, retrieve or generate a response, 
and deliver that response in spoken form.

A modern voice AI system may include:

A modern voice AI system may include: A modern voice AI system may include:

A strong data program for voice AI should include:
Component Role in the system

Natural language
understanding Identifies intent, entities, sentiment, and context.

Automatic speech
recognition Converts spoken audio into text.

Retrieval systems Help the system identify what the user wants to do.

Large language models Support response generation, reasoning, and
dialogue management.

Text-to-speech Converts the response back into spoken language.

Guardrails and
evaluation layers

Measures whether responses are useful, clear, safe,
and appropriate.

Retrieval systems Pull information from approved knowledge sources.

Guardrails and
evaluation layers Check safety, policy compliance, and response quality.

Large language models Support response generation, reasoning, and
dialogue management.

Each component can introduce errors. A transcription may be wrong. The intent 
may be misunderstood. The answer may be fluent but incomplete. The system may 
also sound confident while giving an unsuitable response.

This is why voice AI must be tested end to end, not only at the
speech recognition layer.
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Real-world speech variation is the 
core challenge
People do not speak in clean, uniform patterns. They pause, repeat words, use regional 
terms, change volume, speak over background noise, and phrase the same request in 
many different ways.

For example:

A voice agent must understand these variations across languages, accents, speech rates, 
age groups, devices, and acoustic environments.

This requires real-world speech data. Clean studio recordings are useful for some tasks, 
but they do not fully represent how people speak in cars, homes, offices, shops, hospitals, 
or call centers.

User intent Possible spoken variations

Check an order “Where is my order?” “Has my package shipped?”
“Can you look up my delivery?”

Request help “I need help.” “Can someone help me?” “This is not working.”
“I don’t know what to do next.”

Escalate “I want to talk to someone.” “Connect me to an agent.”
“I need a real person.”

Make a change “Can I update that?” “I need to change my booking.”
“That date is wrong.”

Escalate “I want to talk to someone.” “Connect me to an agent.”
“I need a real person.”

Make a change “Can I update that?” “I need to change my booking.”
“That date is wrong.”
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Where voice AI creates business value
Voice is not always the best interface. But it can be highly valuable when users need 
speed, accessibility, or hands-free interaction.

Voice AI is especially useful in:

The value depends on execution. A voice bot that 
understands users quickly can improve the
experience.

A voice bot that repeatedly fails can increase
frustration and damage trust.

Use case Why voice matters

Automotive systems Drivers can ask for directions, controls, or information
hands-free.

Customer service Callers can complete simple tasks without waiting
for a human agent.

Smart home and IoT Users can control devices while moving through the home.

Healthcare and
assisted living

Voice can support users who cannot easily type
or use a screen.

Field work and logistics Workers can interact with systems while their
hands are occupied.

Healthcare and
assisted living

Voice can support users who cannot easily type or
use a screen.
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How high-quality voice AI data is created
Voice AI data projects need clear design, careful contributor sourcing, structured quality 
checks, and evaluation workflows that match the target use case.

A typical workflow includes:

This workflow supports both initial model development and ongoing optimization 
after deployment.

Step What happens

Contributor sourcing Recruit speakers by language, region, accent, age group,
device, or other criteria.

Scenario design Define tasks, intents, environments, languages, and edge cases.

Natural phrasing Users do not speak in the same way as scripted prompts.

Transcription Convert recordings into text and review them for accuracy.

Annotation Add intent labels, entities, timestamps, speaker labels,
sentiment, or other metadata.

Quality control Validate audio quality, transcription accuracy, labels,
and project requirements.

Model evaluation Test whether the voice agent understands users and
responds correctly.

Audio collection Capture speech in the required format, environment, and
device conditions.

Error analysis Identify failure patterns such as accent issues, noise
sensitivity, or poor escalation.

Iteration Collect or annotate new data to close performance gaps.

Transcription Convert recordings into text and review them for accuracy.

www.clickworker.com
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Example workflow:
Multilingual voice data collection
A multilingual voice AI project may require hundreds of scenarios across several 
countries and languages. Each scenario may need many recordings to capture 
differences in accent, phrasing, device, and environment.

The workflow can include:

For modern AI voice agents, this workflow may also include human evaluation of model 
responses, red teaming, policy testing, and recurring test sets for model updates.

Task Description

Transcription Recordings are transcribed and checked for language accuracy.

Voice recording Contributors record defined prompts and open-ended
responses according to technical requirements.

Escalate “I want to talk to someone.” “Connect me to an agent.”
“I need a real person.”

Quality assurance Reviewers check audio quality, transcription quality, and
adherence to project rules.

Annotation Relevant keywords, intents, entities, and scenario labels
are added.

Delivery Approved data is delivered in the required format, with
metadata and quality reporting.

www.clickworker.com
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Voice data for assisted living
and emergency detection
An in-home emergency system must detect urgent requests for help, even when the 
speaker is distressed, far from the device, or speaking with background noise.

The data requirements may include:

For this type of use case, accuracy alone is not enough. The system must also be 
evaluated for reliability, escalation behavior, and user safety.

Requirement Why it matters

Speaker diversity Improves performance across age groups, accents, and
tspeech patterns.

Distress speech samples Helps the system recognize urgent help requests

Escalate “I want to talk to someone.” “Connect me to an agent.”
“I need a real person.”

False positive testing Helps prevent the system from triggering emergency
actions when no emergency exists.

Acooustic variation Tests distance, room noise, device placement,
tand background sounds.

Human review Validates whether the system responds appropriately 
in sensitive scenarios.

USE CASE

www.clickworker.com
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Voice activation and
speaker-aware systems
Voice-enabled systems may need to recognize commands, verify a speaker, or adapt to 
different users. These projects require carefully sourced and quality-checked audio data 
across languages, accents, devices, and acoustic conditions.

Depending on the application, the data may include repeated phrases, natural 
commands, background noise, device metadata, and human validation.

For sensitive applications, privacy, consent, and secure data handling must be part of 
the workflow from the start. Trustworthy AI systems should be valid and reliable, safe, 
secure, privacy-enhanced, transparent, and fair with harmful bias managed, according to 
the NIST AI Risk Management Framework. 

USE CASE

www.clickworker.com
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Automotive voice interactions
Automotive voice systems must understand drivers and passengers in a challenging 
acoustic setting. Road noise, music, navigation prompts, multiple speakers, and safety 
requirements all affect performance.

Training and evaluation data may include:

Automotive voice AI also needs testing for interruptions, ambiguous commands, 
multilingual speech, and safe handoff when the system cannot complete a task.

Data need Example

Vehicle controls “Lower the temperature.”

Navigation requests “Find the nearest charging station.”

Escalate “I want to talk to someone.” “Connect me to an agent.”
“I need a real person.”

Safety-related requests “Call roadside assistance.”

Infotainment commands “Play my last playlist.”

Open-ended questions “Why is this warning light on?”

USE CASE
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Why human evaluation remains essential

This is especially important when voice agents use generative AI. Generative 
systems can produce natural responses, but they still require testing for 
accuracy, consistency, and safety.

Evaluation area What reviewers check

Response quality Was the answer useful, clear, and complete?

Intent understanding Did the voice agent understand what the user wanted?

Retrieval systems Help the system identify what the user wants to do.

Large language models Support response generation, reasoning, and
dialogue management.

Safety Did the system avoide unsafe, misleading, or
inappropriate responses?

Guardrails and
evaluation layers

Measures whether responses are useful, clear, safe,
and appropriate.

Tone Did the response fit the situation?

Policy compliance Did the system follow business rules and
regulatory requirements?

Escalation Did the system hand over to a human when needed?

Automated metrics can measure parts of voice AI performance. They can detect 
transcription errors, latency, completion rates, or failed intents.

But human evaluation is still needed to judge quality from the user’s perspective.

Human reviewers can assess whether:

www.clickworker.com
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Common mistakes in voice bot training

Avoiding these mistakes requires a data strategy that covers collection, annotation, 
testing, evaluation, and iteration.

Mistake Risk

Testing with too
few speakers Was the answer useful, clear, and complete?

Using only scripted
prompts Did the voice agent understand what the user wanted?

Retrieval systems Help the system identify what the user wants to do.

Large language models Support response generation, reasoning, and
dialogue management.

Skipping human
evaluation

Did the system avoide unsafe, misleading, or
inappropriate responses?

Guardrails and
evaluation layers

Measures whether responses are useful, clear, safe,
and appropriate.

Ignoring background noise Did the response fit the situation?

Treating training as
a one-time task

Did the system follow business rules and
regulatory requirements?

Focusing only on
recognition accuracy Did the system hand over to a human when needed?

Voice AI projects often run into problems when teams treat voice as a simple extension 
of text chat.

Common mistakes include:

www.clickworker.com
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Best practices to train and improve
AI voice agents

Define the use case clearly

Start with the task the voice agent 
must support. A customer service 

bot, automotive assistant, 
healthcare device, and smart 

home system all need different 
training data.

Collect speech data from
real user groups

Data should reflect the people 
who will use the system. This 

includes language, accent, age, 
region, device, environment, and 

domain context.

Include natural and
open-ended speech

Users do not always follow scripts. 
Training data should include 

different ways of asking the same 
question, unclear requests, 
interruptions, and follow-up 

questions.

Test in realistic
acoustic conditions

Background noise, device 
distance, microphone quality, and 

multiple speakers can all affect 
performance.

Use human-in-the-loop
evaluation

Human reviewers help identify 
whether responses are helpful, 

appropriate, and aligned with user 
expectations.

Monitor and improve
after launch

Voice AI performance should be 
reviewed regularly. New data may 

be needed when products 
change, users behave differently, 
or the system expands into new 

markets.

Organizations can improve voice AI outcomes by following a structured approach.

www.clickworker.com
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How clickworker supports voice
AI data projects

Service area Example tasks

Transcription Creating accurate text versions of audio recordings.

Speech data collection Recording commands, prompts, dialogues, or
open-ended speech.

Retrieval systems Help the system identify what the user wants to do.

Large language models Support response generation, reasoning, and
dialogue management.

Evaluation Reviewing model outputs, conversation quality,
and escalation behavior.

Guardrails and
evaluation layers

Measures whether responses are useful, clear, safe,
and appropriate.

Annotation Labeling intents, entities, sentiment, speaker turns,
or timestamps.

Multilingual coverage Collecting and reviewing data across languages,
regions, and speaker groups.

Validation Checking whether data meets technical and project
requirements.

clickworker supports AI teams with data collection, data creation, annotation, validation, 
and evaluation for machine learning.

For voice AI projects, this can include:

The aim is to help teams build voice AI systems that perform in real-world conditions, 
not only in controlled test environments.
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Summary
AI voice agents can improve customer experience when they understand real users 
and handle real conversations. This requires more than a speech model. It requires 
high-quality audio data, accurate transcription, useful annotations, diverse speaker 
coverage, structured evaluation, and continuous improvement.

Voice is highly variable. Users speak with different accents, devices, emotions, vocabu-
lary, and background noise. They interrupt themselves, ask unclear questions, change 
topics, and expect the system to respond quickly.

Organizations that want reliable voice AI need to test and improve their systems against 
this reality. Human-generated data and human evaluation help identify gaps that auto-
mated testing may miss.

The most successful voice AI programs treat training data as an ongoing performance 
asset. They collect the right data, evaluate the right behaviors, and improve the system 
based on real-world feedback.
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About clickworker
clickworker supports data-driven AI and machine learning projects through a global 
contributor network and structured workflows for data collection, data creation, 
annotation, validation, and evaluation.

For voice AI projects, clickworker helps teams collect and process speech data across 
languages, regions, devices, and real-world conditions. This supports the development 
and optimization of AI voice agents, voice bots, speech recognition systems, and other 
audio-based AI applications.
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