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SCOPE OF ANALYSIS

This study explores how automakers use Voice Al and Conversational Al to
deliver personalized in-car experiences, focusing on OEM strategies,
technology integration, and connected services.

The study profiles leading premium and mass-market automakers, covering
their Al assistant strategies, technology capabilities, partnerships, and

implementation approaches. It also compares how brands use Al assistants
to enhance user experience, enable services, and support business growth.

The study also profiles leading Al and conversational Al providers, covering
their solutions, business models, partnerships, and role in enabling voice,
personalization, and connected in-car experiences for automakers.

Key Questions This Study Answers

What are the growth opportunities for OEMs and service providers in the Al
Assistant market?

What are the main growth drivers and restraints?

What are the different Al Assistants available? Which trends are
seen across globally?

How can automakers monetize Al Assistant services to drive new revenue
through subscriptions and personalized digital experiences?

What are the future strategies of OEMs for Al Assistants?
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SEGMENTATION— Al ASSISTANT

Al Assistant 1@'
ssistan

v
Voice Assistant Al L!) Conversational Al "

* Al systems that enable speech-based interactions by converting voice to text * Al systems that enable natural, context-aware conversations across voice,
and back, supporting hands-free commands like navigation, calling, and basic text, and in-car s, while understanding user intent and performing actions or
vehicle controls. services.

*  Primarily command-based and often single-turn, with limited ability to retain e Supports multi-turn, context-aware conversations and can remember past
context beyond the immediate interaction in many current OEM systems. inputs, preferences, and tasks across and within sessions.

e Controls in-car features such as AC, seats, drive modes, and ambient lighting. *  Natural language Q&A and explanations. Proactive suggestions such as
Handles navigation and communication tasks involving directions, calls, and routes, charging stops, content, and services. Ability to handle multi-step
messages. Supports media control and basic queries involving music, radio, tasks such as bookings, orders, reservations, and purchases.
weather, and time. e Maintains longer-term context and intent.

¢ Highly optimized for wake word and quick command flows. *  Higher level of personalization using user profiles, driving behaviour, content

*  Moderate personalization, based on user profiles, favourites, contacts, and history, and external data to tailor responses, recommendations, and next
media accounts, with limited conversational or adaptive recommendations. actions.

e Built-in voice assistants and screen mirroring technologies such as CarPlay *  Still emerging pilots and early production use in in-vehicle, for chat or
and Android Auto for controlling vehicle functions, navigation, multimodal assistants. Examples include ChatGPT, Gemini, Grok, and similar
communication, and entertainment. Al assistants.

Al Assistant: Al assistants for in-car personalization are context-aware conversational systems that leverage Al, voice interaction, and user data to deliver
personalized vehicle experiences. By understanding intent, learning preferences, and adapting to real-time conditions, they enable vehicles to provide proactive,
individualized support across driving, comfort, infotainment, and connected services.
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Al ASSISTANT ARCHITECTURAL EVOLUTION

=i % &

Rule-based ML-based LLM-based Hybrid state
Uses fixed keywords and Uses statistical models and Uses advanced reasoning, Combines local edge Al
predefined commands to real-time vehicle data to understands context across models with cloud-based Al
identify and handle vehicle predict problems and make multiple conversations, and agents for faster, smarter,
issues. decisions. provides a more natural and more connected vehicle
interaction experience. intelligence.

The Modern Approach: Hybrid Architecture

In modern-day automotive systems, OEMs usually do not rely on LLMs alone due to safety and response-time requirements. Instead, they
use a hybrid architecture that combines multiple Al technologies:

LLMs manage natural conversations, understand user intent, and provide personalized responses.

ML models continuously process vehicle telemetry and biometric data to detect patterns and make predictions in real time.

Rule-based safety systems serve as the final control layer, ensuring that critical or potentially unsafe actions, for example:- opening the
trunk or disabling driver-assistance features while the vehicle is moving, cannot be executed accidentally.

This combination delivers a balance of intelligence, performance, and safety.
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COMPARISON OF PERSONALIZATION ARCHITECTURES IN AUTOMOTIVE Al

ASSISTANTS

Rule-based Personalization

Uses predefined rules to

Core Definition s ) .
trigger fixed actions.

ML-based Personalization

Learns user preferences from
data and predicts actions.

LLM-based Personalization

Understands context and
intent to deliver personalized
experiences.

Hybrid-based Personalization

Combines rules, ML, and LLMs
for smarter and more reliable
personalization.

Fixed rules trigger predefined

How it works? :
actions.

Learns from user and vehicle
data to make predictions.

Understands language,
context, and executes actions
through tools.

Uses rules for control and
ML/LLMs for prediction and
reasoning.

* Predictable
* Explainable

* Adapts over time

* Natural Dialogue

* Balance of Control &

Kev Strengths At * Learns from behavior * Context-aware intelligence
y g AT * Predictive *  Memory driven * Safe GenAl
* Scalable e Cross-domain coordination | * Flexible yet reliable
* Low cost
* Requires safety control
b A * May generate inaccurate * Complex integration
* Rigid * Needs data quality check

* No learning
* Poor at ambiguity
* Hard to scale

Key Limitations

e Less transparent
* Requires retraining
* Governance needed

responses
* Higher cost and response
time
* Privacy & data security
concerns

* Higher cost than rule-
based systems

* Increased maintenance &
management efforts
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COMPARISON OF PERSONALIZATION ARCHITECTURES IN AUTOMOTIVE Al
ASSISTANTS (CONTINUED)

Use cases in
Automotive

Market maturity

OEM examples

Future
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Rule-based Personalization

Driver profile setup
Voice commands
Safety HMI

Fixed routines

ML-based Personalization

* Route/media suggestions

* Driver profiling

* Predictive alerts

* Maintenance
recommendations

LLM-based Personalization

* Conversational assistant
*  Multi-step task handling
* Occupant personalization
* Context-aware support

Hybrid-based Personalization

* Core cockpit with
advanced assistant

» Safety-controlled GenAl

* Scalable hybrid
personalization

High; widely deployed today.

Medium to high; growing
adoption in premium OEMs.

Low to medium; early pilots
and limited deployments in
2024-2026.

Medium; emerging as OEMs
balance safety with GenAl
capabilities.

MBUX basic voice
commands

BMW voice control
Profile recall systems

* Mercedes proactive
suggestions

e Volvo route/media
predictions

* GM adaptive alerts

* Tesla Grok assistant

* MB ChatGPT integration

e BMW Alexa+
conversational layer

o (future)

* Hybrid cockpit with GenAl
assistants

* Rule-protected LLM
personalization

Will remain for safety-critical
and bounded functions.

Will expand for predictive
personalization at scale.

Will expand as GenAl
improves, costs decrease, and
safety controls strengthen.

Will become the dominant
architecture for balanced
intelligence and safety.

Source: Frost & Sullivan
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IN-CAR PERSONALIZATION - AVENUES

Al assistants act as a central layer that connects user identity, comfort, safety, content, context, and vehicle services to

deliver a seamless experience.

Driver Profile Personalization Occupant Personalization Maintenance & Health

Stores and recalls driver preferences, including seat,
mirrors, steering, climate, displays, and driving
settings.

e Learns user habits to suggest routes, calls, media,
and commonly used features.

e Serves as the identity layer for Al assistants,
enabling personalized interactions based on the
active driver profile.

Extends personalization to passengers through multi-
user profiles, seat-specific preferences, and adaptive
cabin responses.

Supports voice, touch, gesture, and glance
interactions, allowing each occupant to engage
individually.

Enables a personalized in-cabin experience,
particularly for premium and family-focused vehicles.

Uses vehicle data and connected services to deliver
personalized alerts, maintenance reminders, and OTA
updates.

Customized recommendations based on driving
patterns, component wear, and real-time vehicle
health.

Transitions maintenance from reactive repair-based
servicing to predictive, lifecycle-oriented vehicle care.

Driver Monitoring Safety Journey/Contextual Personalization Infotainment & Digital Lifestyle Personalization

Personalization extends to safety using driver-state
detection, attention monitoring, and context-aware
support.

e Al cockpit systems use cabin and behavioral data to
adapt to fatigue, distraction, and driving conditions.

e Safety becomes a personalized, adaptive
experience rather than just a compliance
requirement.

Personalization now adapts in real time to context
like route, traffic, time, and user behavior.

OEMs are shifting from static settings to dynamic
systems that surface what’s needed instantly.

This makes conversational Al more useful than basic
voice commands.

Al assistants personalize media, apps,
communication, and digital services based on user
behavior and preferences.

Smart cockpits connect with the user’s digital
ecosystem, including content, apps, and commerce.
This drives engagement, retention, and software-
driven monetization.

Additional Avenues

*  Wellness & mood personalization: - adapts cabin settings to stress, fatigue, and comfort signals using sensing and adaptive HMI.

e HMI personalization:-

It dynamically adjusts menus, widgets, shortcuts, and prompts based on user behaviour and context.
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EMERGING Al REGULATIONS BY KEY REGIONS

Initiative Focus Area
¢ NIST Al Risk Management Framework (Al RMF) * Al risk management for voice and conversational Al systems
USA e U.S. Executive Al Actions & America’s Al Action Plan * Transparency and safety in Al-powered user interactions
= e State Al Regulations (e.g., California, Colorado) * State-level consumer protection for voice data and biometric information
Canad *  PIPEDA (Privacy Law) *  Privacy protection for voice data and personal information collected by in-car Al
anada
e ISED Voluntary Code for Advanced Generative Al * Voluntary standards for safe generative Al in automotive applications
Eur.opean e EUAIACct * Risk-based classification of Al (unacceptable, high-risk, limited-risk)
(ET.:;m ,:ﬂ:, e General-Purpose Al (GPAI) obligations & Codes of Practice * Transparency: drivers must know they're interacting with Al
e High-risk Al system requirements (deadline extended) * Safety, human oversight, and governance for voice-controlled safety features
o e Cybersecurity Law + Data Security Law + PIPL » Data security and user consent for voice data collection
China ¥ * Interim Measures for Generative Al Services * Compliance for generative/conversational Al (labeling, safety assessments)
e 2025 Al cybersecurity & content governance standards * Content control and algorithmic accountability for in-car voice assistants
Key Takeaways

USA leads in in-vehicle Al, enabling fast rollout of LLMs such as ChatGPT and Grok under a permissive regulatory environment.

Canada is like the US but requires bilingual support and stricter data regulations.

Europe is the most regulated market, requiring GDPR and EU Al Act compliance; Al assistants like SoundHound Chat Al are already deployed across 17

markets in 12 languages.

China restricts foreign LLMs, relying on domestic platforms such as Baidu ERNIE and Huawei HarmonyOS. NIO’s Nomi leads in emotional Al with adaptive

personality and cabin experiences.
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GROWTH DRIVERS

Al Assistant: Growth Drivers, Global, 2026-2032

I =7y g =T

Rising demand for safe, hands-free interaction

As cars become more software-heavy, screen-based control can increase distraction, and

regulations are pushing safer alternatives. Al assistants help by enabling voice control for High High Medium
navigation, media, calls, and vehicle functions, improving safety and making them a core feature

in connected cars and EVs.

Consumer expectation for personalization and “smart” cockpit

Drivers now expect their car to feel as intelligent as a smartphone, able to remember

prfeferences, ad.apt routes and. |n-car. contt.ent, and er)actlver aSSISt{ particularly |.n EYS. This is Medium High High
driving growth in Al-powered in-cabin assistants, which use data-driven personalization and

generative or conversational Al to act as a “co-driver,” delivering tailored, context-aware

experiences throughout the journey.

Shift to software-defined vehicles and new digital revenue streams

Automakers are increasingly shifting to software-defined vehicle architectures enabled by OTA

updates and service marketplaces, with a focus on generating recurring revenue beyond the Medium High High
one-time vehicle purchase. Al assistants are becoming the primary entry point to these

connected ecosystems, enabling access to subscriptions, EV services, and in-car commerce, so

as OEMs expand their digital business models, investment in Al assistants grows in parallel.
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GROWTH RESTRAINTS

Al Assistant: Growth Restraints, Global, 2026-2032
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Data privacy, cybersecurity, and regulatory concerns

Al assistants in vehicles process sensitive data such as voice inputs, location, and user behavior,

raising risks around data privacy, cybersecurity, and compliance with regulations like privacy Medium High High
and Al governance laws. These concerns make OEMs more cautious, leading them to restrict

certain features or delay deeper personalization until security, consent, and explainability are

fully ensured, which in turn slows the rollout of advanced assistant capabilities.

High development cost and integration complexity

Developing automotive Al assistants, covering ASR, NLU, LLMs, UX, and edge-to-cloud
integration is expensive and complex, especially across diverse E/E architectures in mid and
high-volume segments. This raises vehicle costs, extends development timelines, and often
limits deployment to premium trims or select markets, slowing wider adoption.

High Medium Low

Inconsistent user experience and low sustained usage

Many in-car Al assistants still deliver inconsistent experiences due to issues such as inaccurate

speech recognition, latency, limited language support, and shallow functionality, leading users High Medium Low
to try them briefly before reverting to phones or manual controls. This limitations reduces trust

and ongoing usage, limits the data needed for system improvement, and ultimately undermines

the business case for continued investment and monetization of advanced features.

F R O S T @' S U J ER B | V A N Source: Frost & Sullivan 10



Al ASSISTANT MARKET — CERTAINTY OF APPLICATION

certainty i EhENEXES Years

Application

Voice Based Navigation

Music & Media Preferences

Climate & Comfort Control

Driver Profile Switching

Predictive Destination Suggestions

In-car Commerce

Proactive Safety Alerts

Conversational Al

Health & Wellness Monitoring

EURS- OIS T @A S W S B AL AL V. A SN

Al assistants are highly mature and widely adopted, reliably handling

] J

Ll * High navigation, rerouting, and POl searches through natural language commands in
& most modern vehicles.

Low 0 High  Al-powered media systems are standard, personalizing playlists based on user
4 5 preferences, mood, time, and trip context

Low | High  Predictive climate control is well-established, adapting to driver preferences
4 5 and weather, with minor challenges for multiple occupants.

e 3 High Automatic seat, mirror, and preference adjustment is reliable through driver
4 5 identification, with Al enhancing personalization.

Low i High Al proactively suggests destinations using calendar, route, and travel patterns,
4 5 performing well for routine trips with occasional inaccuracies.

Low i High  Emerging capability with growing OEM partnerships (fuel, food, EV charging)
4 5 and functional in select ecosystems

Low i High  Drowsiness and distraction monitoring are becoming standard, with Al-tailored
4 5 alerts shaped by regulations.

Low High LLM-based in-car assistants are emerging, but latency, connectivity needs, and
4 5 distraction risks limit deployment.

Low 4 5 High Biometric monitoring is early-stage, with accuracy and regulatory hurdles.

Source: Frost & Sullivan 11



KEY FINDINGS

Al Assistants as
the Core
Interface for
Connected Cars

Drives
Differentiation in
OEM Strategies:
In-House vs
Third-party
providers

From Command-
Based Voice
Control to
Context-Aware,
Personalized Co-
Drivers

Monetizing Al-
Powered In-Car
Experiences
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Automakers are using voice and conversational Al as the main way to control navigation, media, safety, EV,
and remote services in a single hands-free experience.

Both premium and mass-market OEMs are building branded assistants to reflect their own user experience,
even when using third-party technology underneath.

As assistants become smarter and more proactive, they are driving perceived vehicle intelligence, brand
differentiation, and long-term user engagement.

Premium OEMs often build or closely co-develop assistants to control data, brand experience, and future
direction, while mass-market OEMs rely more on big tech and other partners for faster rollout.

Many OEMs are adopting a hybrid approach where core Al comes from partners, but they own the user
experience, customization, and vehicle integration.

The build-vs-partner choice impacts cost, flexibility, and how quickly assistants can adapt to different
markets, regulations, and customer needs..

Voice assistants are evolving from basic command-and-control (navigation, calls, media) toward
conversational Al that supports advanced, multi-turn interactions and proactive assistance.

Early adopters use conversational Al to personalize journeys by adapting routes, content, and in-car settings
to driver profiles, behaviour, and real-time context such as traffic, weather, and charging needs.

OEMs can differentiate their vehicles by making assistants understand users better through contextual and
cross-channel data, instead of simply adding more features.

Al assistants are becoming part of subscription models, with tiered features like advanced voice
capabilities, premium content, and concierge-style service.

Assistant-generated data enables predictive and personalized services such as maintenance alerts, EV
coaching, and partner-driven offers (e.g., insurance, charging, mobility), within privacy limits.

OEMs that build assistants as smart, connected platforms rather than standalone features can better
capture long-term value from personalization and connected services.

Source: Frost & Sullivan 12
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Appendix

How does your
organization identify and
prioritize

Growth Opportunities?
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