Recent Trends in Automobile Engineering

1. E-Vehicles (Electric Vehicles)

Rapid Market Growth: The global electric vehicle (EV) market is seeing accelerated
adoption in 2025, with electric car sales projected to rise by 25% over 2024. In China, the
world's largest EV market, sales are anticipated to surpass 14 million units, accounting for an
estimated 60% of all new car sales! (2],

Battery Advances and Affordability: Battery prices have declined sharply and are
projected to drop below $100/kWh, a key milestone for cost-competitive EVs with traditional
vehicles. Improvements in battery range, charging speed, and durability are making EVs
more attractive to consumers 3l

Diverse Model Offerings: Automakers are expanding EV lineups across all segments—from
city cars to luxury SUVs—to cater to broad market demand 4.

Charging Infrastructure Expansion: Massive investments are being made in public and
fast-charging networks, addressing range anxiety and supporting mainstream adoption.

Sustainability Policy: Stricter emissions regulations and revised CO: targets, especially in
the EU, are propelling both supply and demand for EVs, while India is launching several new
EV models with enhanced range and charging capabilitiesll 131 [61,

2. Satellite-Based Navigation

Integrated Navigation and ADAS: Modern vehicles routinely use Global Navigation Satellite
Systems (GNSS) such as GPS, GLONASS, Galileo, and BeiDou for navigation, route planning,
and real-time traffic updates.

Precision and Safety: Satellite-based navigation is now tightly integrated with advanced
driver-assistance systems (ADAS), supporting lane-keeping, adaptive cruise control,
emergency braking, and automated parking.

Connected Services: Over-the-air (OTA) map updates, live hazard detection, road
condition warnings, and integration with smartphone applications are standard, enhancing
driving convenience and safety.

Autonomous Driving Readiness: Satellite navigation provides foundational data for semi-
autonomous and fully autonomous vehicles when combined with sensor inputs (lidar, radar,
cameras) and high-definition mapping.



3. Automated Steering and Intelligent Control

e Electric Power Steering (EPS): Now a mainstream trend, EPS is efficient and easily
integrated with vehicle electronics—a default in new electric and premium vehicles.

e Steer-by-Wire (SbW): This technology eliminates the mechanical link between steering
wheel and wheels, replacing it with electronic control. Benefits include reduced weight,
improved response, and customizable steering feel. SbW also enables innovative cockpit
designs and is expected to reach widespread use in 2025, particularly in independent
brand models in China and on pioneering EV pIatforms[Zl@“gl.

o Four-Wheel Steering: Future trends involve four-wheel independent steering, bringing
tighter turning circles, improved stability, crab-walk maneuvering, and redundancy for
autonomous driving systems@l.

¢ Al-Enhanced Steering: Al-driven algorithms are increasingly used in adjustive, self-learning
steering systems, especially in vehicles equipped for autonomous driving. These systems

improve lane-keeping and actively support collision avoidance and emergency
maneuvers1 M

4. Environmental Effects and Mitigation

¢ Emission Reduction: The growing adoption of EVs is critical for reducing greenhouse gas
emissions from the transport sector. Transitioning to electric and hydrogen-powered fleets
can lower per-vehicle carbon emissions by about 40% compared to highly efficient internal
combustion fleets, and up to 70% relative to current averages2l,

¢ Circular Economy Initiatives: India and other countries are implementing end-of-life vehicle
(ELV) rules, mandating responsible scrapping, recycling, and material recovery for vehicles
that reach operational limits. Manufacturers are responsible for recycling targets and the
design of vehicles with circularity in mind [131 141

¢ Mitigation Strategies:

o Extended Producer Responsibility (EPR): Manufacturers must manage the lifecycle of
vehicles, including environmentally sound dismantling and recycling.

o Centralized Vehicle Tracking: Digital platforms are being set up for traceability and
real-time management of ELV processing.

o Hazardous Waste Handling: Registered scrapping facilities depollute vehicles, safely
recover hazardous materials, and ensure minimal environmental leakage.

o Government Policy: Support for large-scale EV adoption, incentives for clean vehicles,
tighter emissions standards, and support for charging infrastructure.

¢ Challenges: Management of battery waste, grid decarbonization concurrent with vehicle
electrification, and dealing with microplastics and other forms of pollution remain important
policy and research domains.



Summary Table: Recent Trends

Area 2025 Highlights
E-Vehicles Mainstream adoption; lower battery costs; stronger policies; wider model selection;
fast chargers
Satellite Navigation Advanced, highly accurate integration with ADAS and autonomous systems

Automated Steering

EPS, steer-by-wire, Al-based systems, 4-wheel steering; cockpit innovation and safer

controls
Environment & EV-led emissions cuts; ELV rules; EPR; digital compliance and recycling, hazardous
Mitigation waste management

These trends showcase a holistic shift toward safer, smarter, cleaner, and more sustainable
automotive technology globally and in emerging marketstl 21 0181
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