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Connected EVs Explained is an indispensable guide to one of the most transformative shifts in transportation. Lawrence Harte breaks down the complexities of today’s electric vehicles—which now serve as rolling platforms for software, connectivity, media, and grid interaction—with clarity, insight, and even a touch of humor.

Connected EVs bring so many new capabilities, from vehicle-to-grid services and biometric security to infotainment systems and mobile integrations. With hundreds of new terms and acronyms now common in the industry, this book is a go-to reference for quickly finding clear explanations of emerging technologies and services. Whether you're working in development, regulation, operations, or simply trying to understand what’s under the hood (and in the cloud), this book makes it accessible.

The structure makes it easy to navigate, the explanations are simple without being shallow, and the images—some even intentionally funny—bring the material to life in a refreshing way. It’s useful, educational, and surprisingly entertaining.

Highly recommended for anyone navigating the connected and electrified mobility landscape.

[image: ]— Scott McCormick

President, Connected Vehicle Trade Association
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Chapter 1 - Connected EVs Explained
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Connected Electric Vehicles (EVs) are a fundamental shift in the automotive industry. Connected EVs are not just electric—they are intelligent, networked platforms that rely on vehicle software, wireless communication, and cloud services to deliver dynamic, personalized, and continuously updatable driving experiences. 

This chapter explores the essential technologies and services that make connected EVs truly intelligent—from EV operating systems (EVOS) and in-vehicle apps to advanced communication systems, human interface devices (HIDs), cloud-based services, cybersecurity safeguards and integrated media platforms. You’ll learn how these components work together and why they are critical to the performance, safety, and customer satisfaction of today’s connected EVs.

What Are Connected EVs?

Connected electric vehicles (EVs) are advanced cars that combine wireless communication, smart software systems, and integrated apps to deliver real-time services, diagnostics, and user experiences. These vehicles rely on a central electric vehicle operating system (EVOS) and cloud-based infrastructure to connect drivers, manufacturers, and service providers.
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This image shows that a connected electric vehicle (EV) combines vehicle software, wireless communication, apps, and secure cloud integration.

Communication

Connected EVs use a variety of wireless and wired technologies—such as 4G/5G cellular networks, Bluetooth, Wi-Fi, and V2X systems—to exchange data with smartphones, charging stations, infrastructure, and cloud platforms. This constant connectivity enables features like remote diagnostics, real-time updates, and navigation assistance.

Vehicle Software

The core of a connected EV is its vehicle operating system (EVOS), which controls hardware, manages software updates, and supports in-car apps. This software-defined architecture allows automakers to update vehicle features remotely and enables third-party integration for services such as infotainment and energy management.

Human Interface Devices (HIDs)

Connected EVs have many types of interfaces that allow drivers and passengers to easily control vehicle functions, access apps, and receive alerts or guidance without distraction. Human interface devices (HIDs) include touchscreens, voice controls, haptic feedback systems, and gesture recognition tools. 

Surprising Fact - Floating Touch Screens - Connected EVs have enough processing capabilities for mid-air touch screens that let you feel virtual buttons without touching a surface—no gloves or accessories required. BMW wowed CES trade show attendees with a concept car showcasing gesture controlled displays enhanced by acoustic haptics, giving users the sensation of pressing buttons in thin air.

Vehicle Apps

Connected EV software application programs (apps) provide features and services. These can be embedded (installed in the car) and linked apps (in smartphones) that enable key services like climate control, route planning, charging management, and media streaming. 

Information Services

Connected EVs are connected through the Internet to cloud-based platforms which provide connected EVs with continuous real-time access to mapping data, over-the-air (OTA) updates, remote diagnostics, user profiles, and vehicle analytics. This allows both users and manufacturers to continuously monitor, improve, and personalize the vehicle experience.

Security & Privacy

To ensure connected EVs are safe from hackers, they have cybersecurity systems and processes that detect and prevent hacking, unauthorized access, and data breaches. Privacy protections ensure user data—such as location, usage history, and biometrics—are encrypted and shared only with authorized parties.

Connected EVs Benefits

Connected electric vehicles (EVs) bring a new level of intelligence and responsiveness to transportation. By integrating cloud connectivity, advanced software systems, and real-time data exchange, connected EVs improve user experiences, vehicle performance, and long-term cost efficiency. These benefits are reshaping expectations for modern mobility and redefining what it means to own a car in the digital age.
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This figure shows some of the key benefits of Connected EVs.

Personalization

Connected EVs can automatically recognize, learn and remember individual drivers and adjust settings like seat position, mirror angles, cabin temperature, infotainment preferences, and driving modes. This level of personalization creates a seamless and enjoyable experience every time someone enters the vehicle, enhancing comfort and convenience for multiple users.

Smart Charging

Connected EVs simplify the charging experience by identifying nearby charging stations, showing availability, and scheduling charging based on utility rate times or user preferences. With technologies like Plug & Charge and wireless charging, the vehicle can start charging automatically—eliminating the need for apps, cards, or manual setup.

Remote Services

Thanks to constant real-time connectivity, connected EVs enable users to monitor and control features in the vehicle from almost anywhere using multiple types of devices. Connected EVs can perform self-diagnostics, alert users about maintenance needs, and receive over-the-air (OTA) software updates. This reduces the need for physical service visits, helps prevent breakdowns, and ensures the vehicle is always running with the latest improvements and bug fixes.

Surprising Fact - Connected EV makers like Tesla, Rivian, Ford, Lucid, and Hyundai now offer home repair services. Thanks to remote diagnostics, these companies can identify problems and needed parts before arriving, making at-home fixes faster and more efficient.

Future Proofing

Because connected EVs are built on software-defined platforms, they can evolve over time. Owners can receive new features, performance enhancements, app integrations, and compatibility updates—keeping their vehicle up to date with technological advancements and extending its useful life without the need for hardware replacements.

Increased Safety

Connected EVs use a range of sensors, cameras, and communication systems to monitor driver behavior, detect obstacles, and exchange information with other vehicles (V2V) and infrastructure (V2I). These capabilities enable collision avoidance, lane-keeping assistance, and real-time hazard alerts, improving road safety and driver awareness.

Surprising Fact - Connected EVs are almost impossible to steal–thanks to real-time tracking and remote security features. For example, Tesla vehicles with built-in GPS, remote immobilization, and constant software updates actively deter theft and help locate stolen cars fast. The result? The Tesla Model 3 has a theft rate of just 1 per 100,000 insured vehicles—a staggering 98% lower than the national average of ~49 per 100,000.

Lower Costs

Through features like smart charging (which reduces electricity costs), predictive maintenance (which avoids expensive repairs), and optimized driving (which reduces component wear), connected EVs help lower both dayto-day and long-term vehicle ownership expenses—providing real savings over the life of the vehicle.

Why are Connected EVs Important?

Connected electric vehicles (EVs) are transforming the automotive industry by combining advanced digital technologies, communications and electric mobility. These vehicles not only improve driver and passenger experiences but also open new revenue opportunities for automakers and vehicle owners. Through seamless connectivity, remote services, smart energy use, and personalized applications, connected EVs are reshaping how people drive, earn, and interact with transportation systems.

[image: ]

This image shows how connected electric vehicles (EVs) enhance daily life and unlock new financial opportunities for both drivers and automakers. In the center, a modern EV is

shown as the hub of enhanced user features—such as app-based controls, personalized infotainment, navigation, and remote diagnostics. EV owners can also earn income using vehi-

cle-to-grid (V2G) power sharing and peer-to-peer vehicle rentals. Automakers can earn revenues from new features, subscription services and advertising revenues.

Enhanced User Experiences

Connected EVs offer a wide range of intelligent features that simplify daily tasks, enhance convenience, and elevate the driving experience. From remote access and predictive maintenance to personalized media, navigation, and app-based controls, these vehicles save users time, reduce operational costs, and make every trip more efficient and enjoyable.

New Business Opportunities

Automakers can tap into new revenue streams by offering in-vehicle apps, over-the-air (OTA) upgrades, subscription-based services, and targeted advertising platforms. This software-defined vehicle model allows manufacturers to monetize post-sale services and retain customer engagement well beyond the initial purchase—turning vehicles into digital ecosystems that grow in value over time.

Owners Can Earn Money

Connected EVs can generate passive income for owners by participating in programs such as vehicle-to-grid (V2G) energy resale—selling stored electricity back to the power grid during peak demand times. Additionally, owners can earn money by renting their vehicle to others through peer-to-peer car-sharing platforms, all managed securely via connected vehicle apps and services.

Surprising Fact - Your EV can Earn Money - Electric vehicle owners around the world in 2025 are already earning money selling electricity to the electric company during peak power demand times. A group of Australian EV owners are earning about$1,000 per year for each of their cars and Danish EV fleets owners are earning about $3,000 per vehicle annually.

Connected EV Features and Services

Connected EVs are intelligent, networked, and software-defined platforms that evolve over time. These vehicles stay connected to the cloud and continuously receive improvements, provide new services, and support user personalization. From performance upgrades to in-car entertainment and remote diagnostics, connected EVs deliver a dynamic, future-ready driving experience.

Software-Defined Vehicle (SDV)

Connected EVs have software systems that use programs and apps to perform vehicle driving and media features. Because features are performed by software instead of fixed hardware, this allows the vehicle to evolve through software updates. As a result, the car’s capabilities can improve over time without changing its physical components.
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This image shows how connected electric vehicles (EVs) can use their software-defined platforms to improve and add new features and services.

New and Updated Features

Because connected EVs use software for services, over-the-air (OTA) updates can be used to add new or enhance existing features. These updates may include safety enhancements, user interface improvements, energy optimization tools, or even brand-new driving modes and services. It removes the need for dealership visits and keeps the vehicle current for years after purchase.

Cloud-Connected Services

Connected EVs leverage cloud-based platforms to deliver real-time services that keep the vehicle intelligent and personalized. These services include up-to-the-minute traffic and navigation data, remote diagnostics for vehicle health, personalized infotainment content, and the ability to control and monitor the vehicle from a mobile app. The cloud acts as a powerful extension of the vehicle’s brain, enabling responsiveness, customization, and constant communication with the outside world.

Connected EV Functional Parts

Connected EVs functional parts include a vehicle operating system, sensors and interface devices, multiple types of communication, vehicle apps, media and information services.  
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This image describes the key functional parts of a connected electric vehicle (EV).

At the core is the Electric Vehicle Operating System (EVOS), which orchestrates essential functions such as drivetrain control, battery management, infotainment,

and wireless connectivity, ensuring seamless interaction between hardware and software. Surrounding the EVOS are various sensors and Human Interface

Devices (HIDs), including touchscreens, voice control systems, and digital dashboards, which facilitate intuitive user interaction and real-time data collection on vehicle health and environmental conditions. Connected EVs also have multiple communication technologies such as 4G/5G cellular networks, Wi-Fi, Bluetooth,

and Vehicle-to-Everything (V2X) systems. Connected EVs maintain Internet connectivity which can provide cloud services including live navigation, remote diagnostics, and over-the-air (OTA) software updates. 
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