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Abstract: The mobility of the future will be electric, automated and connected. Until 2020 the internal combustion engine will still dominate the power train with approximately 90% share. This includes systems with mild electrification such as start/stop. For stronger electrified vehicles like hybrids, plug-in hybrids and full EV, battery technologies and battery management are key. Automated driving is already on the way with driver assistance functions and will end up with fully automated driving. Surround sensing of cars and connection between cars and cars to infrastructure will lead to extremely high needs of computing power. Information and Communication Technology is key here. For safety functions extremely short reaction times in milliseconds are necessary. Security mechanisms to ensure proper, unimpaired operation are a must. Seamless communication from home to car and to other parts of life is expected. This leads to smart phone connectivity with the car, car with the cloud, etc.. The car will be part of the Internet. The technologies to achieve this are currently already penetrating from consumer electronics and IT technologies to cars and vice versa. E.g. MEMS, highly reliable micromechanical sensors since long utilized for automotive applications, now entered the market for consumer electronics: Bosch sensors can be found in more than every second Smartphone worldwide. With increasing electrification, automation and connectivity, the requirements and the market demand for VLSI and embedded systems' computing power will increase continuously. . AV technologies can decrease the transportation cost and increase accessibility to low-income households and persons with mobility issues. This emerging technology also has far-reaching applications and implications beyond all current expectations. Connected-vehicle technology provides a great opportunity to implement an efficient and intelligent routing system.

1. INTRODUCTION
 The technology is hardware-based, with upgrades requiring new physical installation. To play satellite radio or use navigation, you buy an aftermarket unit or purchase the option from the automaker. In the near future, however, upgrades will merely require new software. The electronic wizardry found in our homes and offices, even the most advanced cars built today seem stuck in the Stone Age, spending time in the car means abandoning modern advances like Wi-Fi and iTunes for comparatively ancient technologies like satellite radio, in-dash CD players, and tiny nav screens suction-cupped to the windshield.

The future dashboard may soon become as versatile as your laptop. This option starting is already available, multifaceted platform made by Ford and Microsoft. And Kia is currently rolling out a similar, Microsoft-developed system in the 2011 Sorento and Sportage called Uvo. The next iteration of Sync grows into an integrated media hub, while in-car Wi-Fi (WiFi adapter via USB shown below, left) lets drivers take the Internet along with them. In the future, cars may not only entertain us but could improve driver awareness and reduce distractions, and the advent of electric vehicles will forever change how automobiles connect with infrastructure.
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The Touch hardware—USB port, touch screen, and memory storage—the system won’t break the bank for automakers because it relies on technology that’s already standard in the computer industry. Even in the absence of in-car Internet, some software apps could be manually installed using  Touch’s USB port, several concurrent software applications process data using Artificial Intelligence to recognize and propose a path which an intelligent car. A self-driving vehicle is the result of intensely focused development, and countless hours of real-world testing and validation
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It doesn’t drink and drive, doesn’t text and drive, doesn’t get upset, doesn’t get tired, never gets distracted and doesn’t produce any emissions, with its advanced sensor systems, the Cruise AV has the capability to see the environment around it, in 360 degrees, day and night. It is designed to identify pedestrians in a crosswalk, or an object darting suddenly into its path, and to respond accordingly. It can maneuver through construction cones, yield to emergency vehicles and react to avoid collisions. FPO By integrating our self-driving system into the vehicle from the beginning, and through close coordination between the hardware and software teams, we have evaluated potential failure modes for all systems, and addressed them throughout development to ensure a safe and reliable product. This integrated approach to safety, combined with testing in one of the most complex environments in the world, allows us to safely take the next step — elimination of the steering wheel, pedals and other manual controls — from the vehicle. 
1.Hello Pandora, Goodbye CD Changer 



Internet in cars is currently in its infancy, with a few infrastructure  and  in their latest models. But in the future, most new cars will become rolling Wi-Fi hot spots, either sharing an Internet connection with a “smartphone” (called “tethering”) or with a separate, dedicated data plan. In five years, nearly 25 percent of cars will be connected to the Internet, That means big changes for in-car entertainment.  
The mouse and a keyboard would be difficult to use at highway speeds, the most advanced setups will tailor the Web for an in-car experience. When connected to the Internet, the Touch takes advantage of its voice-recognition software to use specially designed applications that allow drivers and passengers to listen to Internet music via Pandora and keep in touch with social networks like Twitter while on the road. Pandora (shown below), which is free and allows users to configure their own music “stations,” will likely make a serious dent in satellite-radio subscriptions.
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Wi-Fi’s potential, will be limited only to the imaginations of software developers. If kids want to watch videos streamed from the Internet in the back seat or a passenger wants to search for the best lunch nearby, it’s possible. Mercedes now offers an optional SplitView screen in its S-class and CL-class vehicles. Using the same dashboard-mounted screen employed by the navigation and stereo, the display can project two separate images—one to the driver and a different one to the passenger. The passenger can watch a movie while the driver sees only the regular display, but the system is still prohibited in 14 states. Despite this, other carmakers will likely introduce similar systems in the future.
2.Safety First
Drivers can access cell phones, text messages, and the Internet from behind the wheel, it seems that a hands-free voice-recognition scheme may become how we interact with our cars.
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More importantly, a connected car can communicate with other vehicles and the surrounding infrastructure as an active safety measure.. “If there’s a red light ahead and the car is going too fast, you’ll be sent a message and the car will stop you from crashing into an intersection.”

Such advanced systems also require a big investment in infrastructure, but that doesn’t mean they’re not being implemented. In Japan, Nissan is already testing an in-car system with various applications: It can let drivers know where other cars have had accidents, preview hidden road hazards, and sense the cell-phone signals of pedestrians to alert drivers of their presence.
Self  Driving Car

Self Driving car contains two cameras designed so as to be able to spot the lanes from left and right. Another camera is placed in the driver‟s position in order to be able to spot the traffic lanes and traffic signs as if viewed by a normal driver. The 3D radar, called also Rangefinder or LIDAR, is attached to the car to create a 3D model, including a real-time model of the environment. The 3D information, traffic lanes and the traffic signs will be used by the supervisor software in order to calculate the collisions and the car‟s path. The Artificial Intelligence calculation is provided by three different laptops. These laptops are synchronized using supervisor software called Master Software. The supervisor software component will quantify all of the processed data by all other components and it will be able to turn the steering wheels in order to maintain the car on the street/ road.
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A COMPUTER “BRAIN” BUILT FROM TECHNOLOGIES AND SYSTEMS

computers that perform the functions necessary to understand the world around the vehicle and make the driving decisions that safely transport passengers. No one technology makes this “brain” work. Instead, the computers use a combination of systems that work safely
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  Smart Car Technologies 

1. Enhanced Gesture Control

The  existing technology of knob and voice controls, provide unprecendented ease in controlling a car’s functions. The new feature is called MMI touch, and is actually an enhancement for their already exisiting  Multi Media Interface (MMI) system
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The best thing about MMI touch is that it enables drivers to input characters just by using a finger to “write” on the designated touchpad. This has a wide range of applications such as keying in addresses for navigation purposes, entering phone numbers or simply selecting songs to play. MMI touch also has support for a range of languages besides English.
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The usual knob and voice controls are still available as well – MMI touch just makes it a whole lot easier for you to access your car’s functions while you’re driving. And more recently, Mercedes-Benz has also introduced their own take on this enhanced gesture control concept.

2. Augmented Reality Head-Up Display

 Augmented reality display on a car windscreen would add a lot of functionality to the car. We would be able to see information like speed, navigation details and even the name of an incoming call with minimalistic designs on our windscreens.
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By using an app called HUDWAY, you can place your iPhone on the dashboard of your car and navigation information (from your iPhone) will be reflected and displayed on your windscreen. It looks very cool but obviously doesn’t work under certain conditions, e.g. when the surrounding is too bright for the information to be clearly visibile on your windscreen.

Head-up displays are definitely something of the future that we should look forward to. It’ll help us keep our eyes on the road by giving us all the relevant information without having to look at a center console display or our smartphones.

3. Apps & Firmware Updates
Imagine driving a car capable of running apps that are no less powerful than what you have on your smartphone right now. For starters, there can be specialized apps for certain countries or cities that could provide local information on restaurants, malls or other places of interest for travelers.
[image: image10.png]


 

 Toyota has already introduced a concept car called Fun Vii Concept Car that can do all of the above and more. “Vii” is an acronym for Vehicle, Interactive, Internet – this concept car basically allows the driver to be constantly connected with everyone including your friends and even other automobiles. What’s more, its exterior design can even be customized as shown in this short promotional clip.

While it will probably take some time before cars like Fun Vii get to production, cars with the ability to have firmware updates have already been made available on the market. These firmware updates could improve certain features of the car including the radio, tire pressure, Wi-Fi connectivity, and charging capacity. Tesla Model S, a 100% electric car, is one car that has such firmware updates.

4. Sheet Thin Batteries

As batteries used in existing electric cars are bulky and heavy, manufacturers have to find a suitable place to put the large amount of batteries, and at the same time, ensure that the car is well balanced throughout. What will be really cool is to have batteries hidden in plain sight by replacing the cosmetic parts of a car.
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These parts could be the panels throughout the car on both the interior and exterior. Manufacturers won’t have to compromise on the appearance of the car as the batteries would be thin and bendable. Although technology has yet to catch up with this vision, it’s definitely something worth looking forward to.

5. Communication Between Vehicles

Communication between vehicles doesn’t mean you can call up the car in front of you and ask it to move out of your way. It’s more like machines communicating with each other so that there’ll be smoother traffic and less congested roads.
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This technology will also increase road safety by reducing collisions between cars. For example, your car can warn you about a car that’s coming from your blind spot. If implemented correctly, this technology will significantly increase road safety, efficiency, and driving experience.

6. Smart Fuel Saving Tips

Another cool feature to have in a ‘smart’ car is to have it give you fuel efficiency tips or notifications while you’re driving. For example, it can notify you about a nearby gas station that has cheap gas prices; so even if you still have half a tank of fuel left, it’ll suggest that you refill now to avoid paying more at another gas station when you eventually run out of fuel.
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7. Perfect Integration With Smartphones

Something that is obviously lacking in contemporary cars is integration with smartphones. We’re not talking about being able to play music off your smartphone but more of being able to control your smartphone’s functionality through voice commands or even buttons on the steering wheel.

Honda is taking a pioneering step by integrating Apple’s Siri Eyes Free into their upcoming car models. That would basically allow you to use iOS from the dashboard of your car, letting you easily and safely make phone calls, access music, send and receive messages, and get directions using built-in Apple apps.
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Meanwhile, there isn’t that much going on as far as integrating Android into cars is concerned. Although Android users can get lots of functionality (Google Now, Maps) just by mounting their Android smartphones onto their car windscreens, it’ll definitely be nice to have an integrated system with the car dashboard that allows the use of buttons on the steering wheel.

8. Long Term Evolution (LTE)

As some of you may know, built-in GPS devices (in cars) work without needing Internet access. But wouldn’t it be great if we can get live traffic updates on top of the usual GPS navigation? To do that, however, an Internet connection would be required – something that many cars still don’t have support for.
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Here’s the good news: some car manufacturers like Audi have already made plans to implement Long Term Evolution (LTE) in their future car models. LTE would allow for better quality internet radio, searching for a location using pictures and faster loading of live maps. Having a dedicated LTE connection in a car can also turn the car into a Wi-Fi hotspot for people on laptops who are constantly on the go.

9. Self-Healing Paint

Self-healing paint has been around for some time now, but somehow hasn’t been implemented in consumer cars yet. Whatever the case may be, this is one cool technology – surface scratches will magically disappear after just a few minutes and your car will look like how it once was.
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10.   Future Work
 
We are developing new computer systems and sensor technologies, such as LiDAR, to make the technology more affordable and available for customers, and to continue to advance the safety performance abilities of our self-driving cars to levels far beyond human drivers. Our self-driving vehicles have the potential to reduce vehicle crashes and save lives, to reduce vehicle emissions, to reduce congestion and save people time, and to make transportation more accessible to more people — bringing our vision of a world of zero crashes, zero emissions and zero congestion closer to realization.
11.     Conclusion
 In the future, customers’ taste will not be the only factor when it comes to manufacturers’ decision. With globalization and environmental and energy problem, we will face more uncertainty and more diverse taste of future customers will vary even more than nowadays. However, we can still see some common desirable factors for the future vehicles. Fuel for future cars would be something new that would possibly and totally substitute traditional fossil fuel. Therefore, we may be able to expect that even though cars will be more available, the overall emission from cars would be decreasing. Since many governments have started to regulate the emission, giving tax incentives for environmental friendly cars and regulating cars that cannot meet their standards, Figure'22'Foldable'highUheels the change in fuel could be even more accelerated in the future. Moreover, the competition in the environmental friendly car market has been already started.
