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The market for advanced automotive technologies is experiencing rapid growth as
vehicles become more connected, electrified, autonomous and smart. Favourable
regulatory environments coupled with changing consumer preferences and mobility
models are accelerating the adoption of these converging technologies on a global
scale. Market growth will be driven by rising EV sales, higher adoption of ADAS and
autonomous driving sensors, increasing connectivity uptake for V2X and software-
defined vehicles, and advancements in in-cabin interfaces.

The Global Market for Advanced Automotive Technologies 2024-2040 provides a
detailed analysis of the latest trends and technologies shaping the future of the
automotive market. It assesses advanced automotive technologies spanning self-driving
vehicles, vehicle connectivity, electrified powertrains, emerging battery tech, in-cabin
monitoring, and associated components.

The report thoroughly evaluates the rationale, evolution, current state and future outlook
for autonomous driving, assessing automation levels, sensors, perception systems,
testing protocols, commercial deployment, OEM and supplier company strategies, and
market forecasts. It analyzes the hardware requirements, sensor portfolios, lidars,
radars, cameras, sensor fusion, localization, mapping, artificial intelligence, compute
platforms, safety, cybersecurity, and testing involved in developing vehicle autonomy.

Global market forecasts are provided for self-driving vehicle unit sales, autonomous
driving sensors, radars, and key components from 2022-2040. Regional breakouts, SAE
level segmentation, and technology level granularity provide unmatched market
insights. Vehicle connectivity and software-defined vehicles are analyzed in detall,
covering vehicle-to-everything (V2X) communication, 5G integration, mobility as a
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service impacts, over-the-air updates, domain controllers, new app capabilities,
data analytics, hardware requirements, and market outlook. Global market forecasts are
segmented by software-defined vehicle level and connectivity sub-system from
2022-2040. Powertrain electrification is assessed in depth, analyzing EV types, battery
technologies, charging solutions, recycling, key components suppliers, and market
trends. Technology evolution, chemistries, cell formats, packs, battery management,
thermal interface materials, cooling systems are examined for EV batteries. Market
forecasts cover EV sales, components, powertrains, battery demand from 2022-2040.

Emerging beyond lithium-ion battery technologies are evaluated including solid state, Li-
sulfur, Na-ion, Al-air, recycling methods, and supply chain sustainability. The transition
towards a circular battery economy and closed loop value chain is assessed in detail. In-
cabin monitoring systems are thoroughly analyzed covering driver monitoring systems,
occupant tracking, attention alerts, behavioural monitoring, regulation, biometrics,
transparent displays, holography, flexible interfaces, AR evolution, voice assistants,
companies, and market revenue forecasts to 2040.

In total, the report includes over 140 tables detailing market and technology data as well
as over 100 figures illustrating key insights. Complete listings of all abbreviations and
acronyms used in the report are provided. The report will help technology vendors,
automakers, researchers, and government agencies understand the latest
developments in these converging automotive disciplines as the industry transitions
towards smart, connected, electric, and autonomous mobility.

The Global Market for Advanced Automotive Technologies 2024-2040 profiles over 800
companies. Companies profiled in the report include ABB, Actronika, Adaps Photonics,
Advanchip, AEye, AMS Osram, Arbe Robotics Ltd, Aspinity, Baidu, Bosch, Continental,
Echodyne, Grayscale Al, Haike Electronics, Hikvision, Huawei, iGentAl Computing
Technology, Infineon, Joyson Safety Systems, Kneron, Kognic, Lumotive, Lunewave
Inc., LG Innotek, Magna, Metawave, Mojo Vision, NODAR, NXP Semiconductors,
Omnitron Sensors, OmniVision, Plastic Omnium, Prophesee, RoboSense, SenseTime,
SIiLC Technologies, Spartan Radar, STMicroelectronics, Stellantis, Svolt, Tacterion,
Terabee, Tesla, Texas Instruments, Toyota, Ultraleap, Uhnder, Valeo, Vayyar, Visteon,
Volkswagen, Volvo, Vueron, Waymo, Zadar Labs, and Zendar.
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3.3.9.2 Market outlook
3.3.10 Hardware requirements
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3.4.4.1.3 Radar Technology Evolution
3.4.4.1.4 Commercial Imaging Radar Solutions
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3.4.4.1.7 Low-Loss Materials for Radar
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3.4.4.3 Side radar
3.4.4.4 Performance and technology trends
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3.4.4.5.1 Lidar configurations on vehicles
3.4.4.5.2 Types of Lidar Technology
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The Global Market for Advanced Automotive Technologies 2024-2040


https://marketpublishers.com/report/machinery/auto_parts/global-market-4-advanced-automotive-technologies-2024-2040.html

Market Publishers

3.4.6 Sensor fusion

3.4.6.1 Sensor Fusion Methods for Autonomous Driving

3.4.6.2 Challenges
3.5 Perception and Localization

3.5.1 Sensor combinations by autonomy level

3.5.2 HD mapping
3.5.3 Localization approaches
3.5.4 Al and machine learning
3.5.5 Companies
3.6 Compute and Network Systems
3.6.1 Domain controllers
3.6.2 GPUs
3.6.3 OTA updates
3.6.4 Functional safety
3.6.5 Cybersecurity
3.7 Testing and Simulation
3.7.1 Miles/disengagements
3.7.2 Weather handling
3.7.3 Scenario coverage
3.7.4 Virtual testing
3.7.5 Safety validation
3.8 Commercial Deployment
3.8.1 Global policies
3.8.2 Legislative progress
3.8.3 Level 2/3 consumer autonomy
3.8.4 Robotaxi launches
3.8.5 Operation Design Domains (ODD)
3.9 Autonomous Technology Suppliers
3.9.1 OEMs
3.9.2 Tier 1 components
3.9.3 Startups
3.9.4 Semiconductor companies
3.9.5 Fleet operators
3.9.6 Maas providers
3.10 Global market 2024-2040

3.10.1 Global Vehicle Sales by SAE Level 2022-2044

3.10.2 Autonomous Driving Sensors
3.10.3 Radar

The Global Market for Advanced Automotive Technologies 2024-2040

+44 20 8123 2220
info@marketpublishers.com


https://marketpublishers.com/report/machinery/auto_parts/global-market-4-advanced-automotive-technologies-2024-2040.html

. +44 20 8123 2220
Market Publishers info@marketpublishers.com

4 VEHICLE CONNECTIVITY SYSTEMS

4.1 Vehicle-to-Everything (V2X) and Connectivity
4.1.1 Dedicated Short Range Communication (DSRC)
4.1.2 C-V2X
4.1.35G/6G
4.1.4 Hybrid connectivity
4.1.5 Spectrum allocation
4.1.6 Standards

4.2 Software-Defined Vehicles
4.2.1 Overview
4.2.2 Data movement
4.2.3 Domain controllers
4.2.4 Consolidation trends
4.2.5 New apps features
4.2.6 Hardware Requirements (SDV)

4.3 Connected Mobility Impact
4.3.1 Mobility-as-a-Service
4.3.2 Shared mobility
4.3.3 New ownership models
4.3.4 Usage-based insurance
4.3.5 Intelligent transportation
4.3.6 Smart cities

4.4 Companies

4.5 Global market 2022-2040
4.5.1 By SDV Level
4.5.2 By units
4.5.3 Automotive V2X Market

5 POWERTRAIN ELECTRIFICATION

5.1 Electric vehicle introduction
5.1.1 Definitions
5.1.2 Market Trends
5.2 EV Types
5.2.1 Battery Electric Vehicles (BEV)
5.2.1.1 Electric buses, vans and trucks
5.2.1.1.1 Electric medium and heavy duty trucks
5.2.1.1.2 Electric light commercial vehicles (LCVs)
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5.2.1.1.3 Electric buses
5.2.1.1.4 Micro EVs
5.2.2 Plug-in hybrid (PHEV)
5.2.2.1 Technology Overview

5.2.2.2 Key components of a plug-in hybrid powertrain

5.2.2.3 PHEV Market and Adoption
5.2.2.4 Advantages and Disadvantages
5.2.2.5 Outlook

5.2.3 Hybrid Electric Vehicles (HEV)
5.2.3.1 Technology Overview
5.2.3.2 HEV powertrain configurations
5.2.3.3 Key HEV components
5.2.3.4 HEV Market and Adoption
5.2.3.5 Advantages and Disadvantages
5.2.3.6 Outlook

5.2.4 Full Cell Electric Vehicles (FCEV)
5.2.4.1 Technology Overview
5.2.4.2 Key fuel cell system components
5.2.4.3 FCEV Market and Adoption
5.2.4.4 FCEV Benefits and Challenges
5.2.4.5 Hydrogen production
5.2.4.6 Refueling infrastructure
5.2.4.7 FCEV cost challenges
5.2.4.8 FCEV Outlook

5.2.5 Technology comparison

5.3 Electric Vehicle Batteries

5.3.1 Li-ion evolution

5.3.2 Chemistries

5.3.3 Types

5.3.4 Next-gen cell technology

5.3.5 Silicon anodes
5.3.5.1 Benefits
5.3.5.2 Development in li-ion batteries
5.3.5.3 Manufacturing silicon
5.3.5.4 Costs
5.3.5.5 Future outlook

5.3.6 Li-ion battery packs
5.3.6.1 Cell-to-pack
5.3.6.2 Cell-to-chassis/body
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5.3.6.3 Hybrid and dual-chemistry battery packs
5.3.6.4 Materials
5.3.7 Thermal management
5.3.7.1 Thermal Interface Materials
5.3.7.1.1 Types
5.3.7.1.2 Thermal conductivity
5.3.7.1.3 Comparative properties of TIMs
5.3.7.1.4 Advantages and disadvantages of TIMs, by type
5.3.7.1.5 EV applications
5.3.7.1.5.1 Pack and Modules
5.3.7.1.5.2 By Cell Format
5.3.7.2 Liquid cooling systems
5.3.7.2.1 Design
5.3.7.2.2 Types
5.3.7.2.3 Liquid Coolants
5.3.7.2.4 Components of Liquid Cooling Systems
5.3.7.2.5 Coolant fluids in EVs
5.3.7.2.5.1 Coolant Fluid Requirements
5.3.7.2.5.2 Common EV Coolant Fluids
5.3.7.2.6 Benefits
5.3.7.2.7 Challenges
5.3.7.2.8 Market overview
5.3.7.3 Fire protection materials
5.3.7.4 Thermal management and fire protection companies
5.3.8 EV Battery Companies
5.3.9 Battery management systems
5.3.9.1 Overview
5.3.9.2 Topology and functionality
5.3.9.3 Cell balancing and control
5.3.9.4 State of charge and health estimation
5.3.9.5 Fast charging
5.3.9.6 Companies
5.4 Power delivery (SiC, GaN, power semiconductors)
5.4.1 Market trends
5.4.2 Materials and technologies
5.4.3 Companies
5.5 EV Charging
5.5.1 Overview
5.5.2 Market trends
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5.5.3 Conductive charging
5.5.4 Wireless/Inductive Charging
5.5.5 Mobile Charging Solutions
5.5.6 Battery Swapping
5.5.7 Charging infrastructure buildout
5.5.8 Companies
5.6 Global market 2024-2040
5.6.1 Electric Vehicle Sales
5.6.2 Components
5.6.3 By Powertrain
5.6.4 Electric vehicle Li-ion

6 EMERGING BATTERY TECHNOLOGY

6.1 Beyond Li-ion
6.1.1 Solid-state batteries
6.1.1.1 Technology description
6.1.1.1.1 Solid-state electrolytes
6.1.1.2 Features and advantages
6.1.1.3 Technical specifications
6.1.1.4 Types
6.1.1.5 Company profiles
6.1.2 Lithium sulfur
6.1.2.1 Technology description
6.1.2.2 Advantages
6.1.2.3 Challenges
6.1.2.4 Commercialization
6.1.2.5 Company profiles
6.1.3 Sodium-ion
6.1.3.1 Technology description
6.1.3.1.1 Cathode materials
6.1.3.1.1.1 Layered transition metal oxides
6.1.3.1.1.1.1 Types
6.1.3.1.1.1.2 Cycling performance
6.1.3.1.1.1.3 Advantages and disadvantages
6.1.3.1.1.1.4 Market prospects for LO SIB
6.1.3.1.1.2 Polyanionic materials
6.1.3.1.1.2.1 Advantages and disadvantages
6.1.3.1.1.2.2 Types
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6.1.3.1.1.2.3 Market prospects for Poly SIB
6.1.3.1.1.3 Prussian blue analogues (PBA)
6.1.3.1.1.3.1 Types
6.1.3.1.1.3.2 Advantages and disadvantages
6.1.3.1.1.3.3 Market prospects for PBA-SIB
6.1.3.1.2 Anode materials
6.1.3.1.2.1 Hard carbons
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6.1.3.1.2.3 Graphite
6.1.3.1.2.4 Carbon nanotubes
6.1.3.1.2.5 Graphene
6.1.3.1.2.6 Alloying materials
6.1.3.1.2.7 Sodium Titanates
6.1.3.1.2.8 Sodium Metal
6.1.3.1.3 Electrolytes
6.1.3.2 Company profiles
6.1.4 Aluminium batteries
6.1.4.1 Technology description
6.1.4.2 Industry Development
6.1.4.3 Automotive Applications
6.2 Battery Recycling and Reuse
6.2.1 EV battery reuse in energy storage
6.2.2 Recycling methods
6.2.2.1 Black mass powder
6.2.2.2 Recycling different cathode chemistries
6.2.2.3 Preparation
6.2.2.4 Pre-Treatment
6.2.2.4.1 Discharging
6.2.2.4.2 Mechanical Pre-Treatment
6.2.2.4.3 Thermal Pre-Treatment
6.2.2.5 Comparison of recycling techniques
6.2.2.6 Hydrometallurgy
6.2.2.6.1 Method overview
6.2.2.6.1.1 Solvent extraction
6.2.2.7 Pyrometallurgy
6.2.2.7.1 Method overview
6.2.2.8 Direct recycling
6.2.2.8.1 Method overview
6.2.2.8.1.1 Electrolyte separation
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6.2.2.8.1.2 Separating cathode and anode materials
6.2.2.8.1.3 Binder removal
6.2.2.8.1.4 Relithiation
6.2.2.8.1.5 Cathode recovery and rejuvenation
6.2.2.8.1.6 Hydrometallurgical-direct hybrid recycling
6.2.2.9 Other methods
6.2.2.9.1 Mechanochemical Pretreatment
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6.2.2.9.3 lonic Liquids
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6.2.2.10.2 Cathode
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6.2.2.11.5 Closed-loop value chain for EV batteries
6.2.3 Lithium-lon Battery recycling value chain
6.2.4 Circular life cycle
6.2.5 Regulations
6.2.6 Supply chain sustainability
6.2.7 Company profiles

7 IN-CABIN DRIVER AND OCCUPANT MONITORING

7.1 Overview
7.2 Driver Monitoring Systems (DMS)
7.2.1 Technology description
7.2.2 Sensors (camera, radar, LIDAR)
7.2.2.1 Passive and Active Sensors
7.2.2.2 NIR/IR Imaging
7.2.2.2.1 Infrared (IR) Cameras
7.2.2.3 ToF Cameras
7.2.2.4 In-Cabin Radars
7.2.2.5 Capacitive Steering Sensors
7.2.2.6 Torque Steering Sensors
7.2.3 Driver attention, impairment alerts
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7.2.3.1 Eye Movement Tracking
7.2.3.2 Brain Function Monitoring
7.2.4 Regulation and safety standards
7.3 Occupant Monitoring Systems
7.3.1 Occupant Detection and Tracking
7.3.2 Access Control and Authentication
7.3.3 Driver Monitoring for Handover
7.3.4 Post-Drive Analysis and Forensics
7.3.5 Behaviour monitoring
7.4 Cabin Technologies and Interfaces
7.4.1 Displays
7.4.1.1 Display types and evolution
7.4.1.2 Main types of displays
7.4.1.3 Display technologies for Automotive
7.4.1.4 Companies
7.4.1.5 LCD (Liquid Crystal Display)
7.4.1.5.1 Technology description
7.4.1.5.2 Advantages
7.4.1.5.3 Automotive applications
7.4.1.6 OLED (Organic Light Emitting Diode)
7.4.1.6.1 Technology description
7.4.1.6.2 Types of OLED technology
7.4.1.6.2.1 Active-matrix OLEDs (AMOLED)

7.4.1.6.2.2 Passive-matrix OLEDs (PMOLEDS)

7.4.1.6.2.3 Transparent OLEDs (TOLEDSs)
7.4.1.6.2.4 Foldable/flexible OLED
7.4.1.6.2.5 Tandem OLEDs

7.4.1.6.3 Automotive applications

7.4.1.6.4 Companies

7.4.1.7 TFT-LCD (Thin Film Transistor LCD)

7.4.1.7.1 Technology description

7.4.1.7.2 Advantages

7.4.1.7.3 TFT-LCD Backlight Technologies

7.4.1.7.4 Diffusers

7.4.1.7.5 Automotive applications

7.4.1.7.6 Companies

7.4.1.8 Thin-film electroluminescent (TFEL) displays

7.4.1.8.1 Technology description
7.4.1.8.2 Automotive applications
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7.4.1.8.3 Commercialization
7.4.1.9 Head-Up Displays (HUDs)
7.4.1.9.1 Technology description
7.4.1.9.2 Automotive applications
7.4.1.10 3D displays
7.4.1.10.1 Technology description
7.4.1.10.2 Automotive applications
7.4.1.11 Computer-Generated Holography (CGH)
7.4.1.11.1 Technology description
7.4.1.11.2 Advantages
7.4.1.11.3 Full 3D displays
7.4.1.11.4 Next-gen heads-up displays (HUDS)
7.4.1.11.5 Automotive applications
7.4.1.11.6 Companies
7.4.1.12 Light Field Displays (LFDs)
7.4.1.12.1 Technology description
7.4.1.12.2 Spatial light field displays
7.4.1.12.3 Sequential light field displays
7.4.1.12.4 Automotive applications
7.4.1.12.5 Companies
7.4.1.13 Spatial Light Modulators
7.4.1.13.1 Technology description
7.4.1.13.2 Liquid crystal (LC) spatial light modulators (SLMs)
7.4.1.13.2.1 Fabricating LCOS SLMs
7.4.1.13.3 Transmissive LC panels
7.4.1.13.4 Optically addressed SLM
7.4.1.13.5 Digital micromirror device (DMD) spatial light modulators (SLMs)
7.4.1.13.6 Automotive applications
7.4.1.13.7 Companies
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7.4.1.14.1.2 Organic light-emitting diodes (OLEDS)
7.4.1.14.1.3 Inorganic LEDs
7.4.1.14.1.4 Flexible AMOLED
7.4.1.14.1.5 Printed OLED
7.4.1.14.2 Automotive applications
7.4.1.15 Transparent displays
7.4.1.15.1 Overview
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7.4.1.15.2 Automotive applications
7.4.1.16 Curved displays
7.4.1.16.1 Overview
7.4.1.16.2 Automotive applications
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7.4.2 AR/VR evolution
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7.4.7 Customized screens
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7.4.9 Ambient lighting integration
7.4.10 Display Technologies for Instrument Clusters
7.4.10.1 Configurable Clusters
7.4.10.2 Full LCD Clusters
7.4.10.3 Augmented Reality Clusters
7.4.10.4 Holographic Clusters
7.4.11 Head-up displays (HUDS)
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7.4.11.2 Trends
7.4.11.3 HUD Display Technologies in automotive
7.4.11.3.1 Projection displays
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7.4.11.4 HUD Content and Features
7.4.11.5 Automotive models incorporating HUDs
7.4.11.6 Advanced HUDs
7.4.11.6.1 Panoramic HUD
7.4.11.6.2 Holographic 3D displays
7.4.11.6.3 Adaptive displays
7.4.11.6.4 Conformal HU
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7.5.1 Self-driving vehicle interior concepts
7.5.2 Reconfigurable seating
7.5.3 Occupant productivity and entertainment
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Figure 107. Global market revenues by display application 2018-2034 (billions USD).
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