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The History of Autonomous Vehicles: How Far We’ve Come
Autonomous vehicles, or vehicles that run without human interaction and control, have been developed over the past several decades, as early as 1977 and extending to the current date. While early vehicles were slow and sometimes very slow to react, they greatly advanced the research knowledge and provided funding towards further development. From the early years of mechanical feedback systems to modern software integration, the following timeline traces the important events in vehicle autonomy.

1788: James Watt designs the first governor, or speed limiter--a feedback-control system--for steam engines, but not used in vehicles until around 1910 (encyclopedia.jrank.org). 

1945: Ralph Teetor, a blind inventor and mechanical engineer, invents modern cruise control out of frustration from being in a car with his lawyer, who sped up and slowed down constantly while talking (inventors.about.com). 

1958: The Chrysler Corporation Imperial is released and incorporated Teetor’s cruise control system, which calculated speed from drive shaft rotations and varies throttle position with a solenoid (experiencefestival.com). 

1977: Tsukuba Mechanical Engineering Lab in Japan creates the first autonomous, intelligent, vehicle. It tracked white street markers and achieved speeds up to 30 kilometers per hour (tech- faq.com). 

1980: Ernst Dickmanns and his group at University Bundeewehr Munich, also known as UniBW, build robot cars using saccadic vision, estimated approaches like Kalman filters, and parallel computers. They went up to 96 kilometers per hour on an empty street (idsia.ch).

1987-1995: The pan-European Prometheus project, also known as the EUREKA Prometheus Project, the largest autonomous vehicle project so far, is funded by the European Commission. 

1994: In the final part of the project in Paris, the VaMP and the VITA-2, created by engineers from the University of the German Federal Armed Forces in Munich and Mervedes-Benz, drive more than 1000 kilometers in heavy traffic and reach speeds of 130 kilometers per hour. They used dynamic vision to detect up to twelve other cars and avoid them as well as control the steering wheel, throttle, and brakes through a computerized command system that relied on real-time evaluation of image sequences (fhwa.dot.gov).

1995: Throttle and brakes needs human intervention, but a Mercedes-Benz model created by UniBW drives from Munich to Copenhagen and back, more than 1000 autonomous miles on a highway in traffic, and exceed speeds of 177 kilometers per hour. It completes the journey with 95% autonomous driving (idsia.ch).

1996-2001: The altered Lancia Thema is created. It is a car created by the Italian ARGO Project that can follow painted white line marks in a highway. It achieved an average speed of 90 kilometers per hour at 94% automation and was equipped with two black-and-white video cameras. They used stereoscopic vision algorithms to follow the path 

and sparked worldwide interest and research in the area, including the DARPA-funded “DEMO” projects that focused on vehicles able to navigate through off-road environments. They provided the starting knowledge and experience of automotive robotics (ftp.utcluj.ro).

2005: DARPA’s American “grand challenge” begins with no traffic and a few road markers, if necessary, in the desert. The course has 2935 GPS points and is revealed in advance. The top car, with a max speed of 40 kilometers per hour, to complete the 211 kilometer desert course is the Volkswagon of Stanford, which finished the course in 6 hours and 54 minutes. 

2007-present: DARPA's "Urban Challenge" won by Carnegie Mellon University. Sensor systems become more elegant and semi-autonomous features begin to hit the mainstream with manufacturers from Audi and Volvo, to GM and Mercedes incorporating features like collision avoidance, lane recognition, and driver attention assist into their new vehicle lines (thefutureofthings.com).

The Future of Autonomous Vehicles: Were We’re Going
Although the task of developing vehicle systems capable of driving themselves in current highway and urban contexts is exceedingly complex, scientists and engineers are pushing the envelope to bring the idea of truly smart cars into mainstream reality. For a vehicle to be able to drive by itself, it needs its own senses, brain, control and guidance to perceive and react to its environment. As computational power continues to increase and sensor systems become cheaper to manufacture, we will likely see fully autonomous vehicles become a reality in the coming decades. In the next five to ten years consumers will see a continued rise in the use of GPS, advanced RADAR systems, wifi connectivity, and a seamless integrations between hardware and software coming standard onboard all new vehicles. In roughly twenty years, if current trajectories hold true, "drivers" will be enjoying a fully autonomous RIDE experience (turkishspirit.com).

The current developments in this field are varied, but they seem to fall under the following categories: lane detection/assist, collision avoidance/adaptive cruise control, "follow the leader" technologies, and urban or local PRT (personal rapid transit) style infrastructure systems. 

Lane Detection/Assist

Research continues to improve existing lane detecting technology, addressing complexities such as lane curvature, worn lane markings, lane changes, and emerging, ending, merging, and splitting lanes. Other research is being done to enhance software for vehicle-to-vehicle measurement while lane positioning (path.berkeley.edu).

The Audi S8 and A4 models come with optional Lane departure systems. Audi has a system that signals the driver if they begin to drift from their lane. The intensity of the assist can be adjusted. It physically will nudge the wheel back to the lane.

The Side Assist/Blind Spot Assist feature by Audi signals the driver if there is a car in the blind spot when the turn signal goes on. 

Mercedes Benz E-Class side and lane assist via vibration works similar to the Audi models only the E-Class system provides a steering wheel vibration that increases in intensity as the car leaves a lane. 

Collision Avoidance

Research is being done to develop systems focused on the driver. Driver attention and behavior will be determined and the car will react accordingly via analysis of driver foot positioning, hand position on wheel, head and gaze movement, etc (cvrr.ucsd.edu).

Using internal sensors Mercedes E-Class delivers a driver attention assist via beeping message.

The new Volvo XC60 comes with a multi-faceted collision avoidance system:

--Adaptive cruise control adjusts the car's velocity based on safe distance from cars ahead.

--Collision warning with auto braking determines the safe stopping speed based on the distance to cars ahead and engages the braking system if that safe distance and speed are violated (wired.com).

"Follow the Leader" Technology

The SATRE project or Safe Road Trains for the Environment, supported by Volvo is an EU-backed initiative set on developing and testing technology for autonomous vehicles. The key to this theory is an idea of having “road trains” as they are called. They are basically groups of six to eight vehicles traveling on one route. Each train has a lead 

vehicle with a person at the helm who knows the route very well, for instance a bus or taxi driver. When drivers of the other vehicles need to get off at certain exit or take a turn, they simply retake control of their car and connect to another road train on the requisite route. They are many advantages according to SATRE managers. It will improve fuel economy and lower the overall CO2 output of vehicles around the world thanks to the efficient drafting of vehicles only inches from each other. It is also liable to improve traffic flow and cut down commuting time. Business can also be undertaken while on the move, because no human participation is required to drive. Technological improvement will deal primarily with the vehicles themselves and not the existing roadway infrastructure, SATRE says. Navigation and transmitter systems control the acceleration, braking, and steering of the vehicles (wemotor.com).

PRT Systems

The “podcar” or PRT system is in development across the globe. These “podcars” are light freights that carry up to four people. They run on a monorail above roads and are completely run by electricity. The purpose of these “podcars” is not only for an express service to your destination but also to be cost-effective. Oil and gas will no longer be 

a necessity to run your vehicle. Podcars offer a new kind of service, providing the convenience of an auto without the negatives for the individual. This includes the costly purchases for gasoline, insurance, maintenance and parking. For society, podcars would reduce the use of petroleum as well as pollution, congestion, accidents, injuries and deaths. (latimes.com)

Heathrow airport will launch in the spring of 2010 a PRT system called the ULTra.

Microsoft uses a PRT solution for their corporate campus. 

The RIDE System

The Route Identification Detection Enhancer, or RIDE, is a state of the art, autonomous vehicle network. The system is composed of Route Identification Nodes (reciever/transmitters) and Detection Enhancer sensors for vehicles. Route IIdentification Nodes provide geographical and directional information for autonomous vehicles. These RI Nodes communicate with your vehicle providing a software update that gives your vehicle a direction to the next RI Node on your current route. Detection Enhancer systems will be equipped on vehicles and will allow them to interact with objects within their surroundings along their route from one RI Node to the next. These objects can range from other vehicles, to buildings, and even pedestrians. 

While the driver can take full control of the vehicle at any point, the RIDE system provides a safe alternative. The DE sensors will be able to react faster than humans to potential threats. The system can be run fully autonomous or can run in the background as an assist to manual driving. The goal is to provide a safer environment where accidents will be a thing of the past.

The RIDE system also allows people to communicate with each other as they drive. The Wifi connection between all vehicles within signal range will help vehicles locate one another and act based on those locations, but the connectivity between vehicles also has an additional benefit: users can communicate with one another. 

The benefits of this technology are many and varied. Route, media, and information sharing will be enhanced. Road tripping with family and extended family will never be the same. Any user within your RIDE system range can be contacted and invited for a video chat.

A system like this surely has cultural and global implications. What would the impact of such a system be on the world as we know it? Here are some potential implications of the widespread adoption of the RIDE system.

Environmental

The RIDE System will help the environment by saving gas on unnecessary speeding, stopping and starting. It is a commonly known fact that because of the constant starting and stopping involved in city driving, highway driving is more efficient. By allowing a more constant flow of traffic, the RIDE system helps to overcome this problem.

The utilization of the RIDE autonomous vehicle system would be beneficial towards maintaining road safety while driving. Cars will be able to interact with other cars and other nodes in order to determine their location as well as their distance to the destination. The most prominent environmental issue that could arise is that the system is too convenient, and would promote the use of automated vehicles more than ever before. People with access to this kind of technology would more likely use their own cars for transportation. This would most likely lead to a decrease in the use of public transportation and an increase in the net increase of gas emissions by individual cars. This would also lead to an increase in density of cars traveling on roads. The fact that one can afford their own transportation (paying only a one-time fee for the car and the cost of occasional refueling, rather than paying daily to take the subway or train) would make the personal use of cars more attractive to other people. This fact is tempered, however, by the increasing emergence of the use of alternative fuel sources for cars.

Legal

The new RIDE system, once perfected, will make many collisions and accidents a thing of the past because the detection enhancers will prevent cars from crashing. The main legal issue with the RIDE system is determining responsibility in the case of an accident. One of the best aspects of the RIDE system is its flexibility. The “driver” is free to assume control of the vehicle at any time, but when an accident occurs this creates a difficult situation. In case of an accident the authorities need to know who is to blame in order to make the proper charges. One solution to this is incorporating a sensor that records on impact whether the user or the vehicle is driving at the time of the crash. That alone would allow the police to narrow it down, with standard procedure applying if the user was in control at the time. If it is determined that the user was not in control of the vehicle at the time of the accident, a whole new set of procedures would have to be developed. The fault could rest with the car maker, or the company that produces the sensors. The legal problems become complex because of the number of variables.

Social

The RIDE system will have many social benefits, including creating new jobs, revitalizing the joy and scenic nature of driving, and ending road rage. There will be extensive construction involved when this product is initially released. RI nodes will have to be set up throughout the country and DE sensors will have to be built and installed in cars. This will open up construction jobs for the first few years after the initial implementation of the system. Workers will then be needed to control and maintain the system. A team of engineers will be hired to make sure that the system is working efficiently. A large staff of experienced blue collar workers will be needed to maintain the system. Because the system operates on such a grand scale, repairs and adjustments will be made constantly. Road trips and other driving activities will become a much less stressful undertaking, and will motivate more people to go out and RIDE. Since more people will be using their cars, public transportation will become less crowded for those that still use it. By outfitting buses with the RIDE system, money could be saved on drivers. 

With the RIDE system, people can interact with media and Internet while “driving” their cars. They can interact and talk via the SKYPE network and phones. The GPS would recommend places to go and people can use it for advertisements to help up-and-coming businesses, which would also help fund the constant cost of maintenance associated with the system. Public wifi will spread and become more common so people can use their laptops anywhere on the go. Car companies will create deals with internet companies and communication will be easier for people over wifi rather than over phone lines. 

This system adds a whole new level of organization and maintenance to society. Traffic will be better controlled and delays would be shorter. Repairs and construction on roads will be less hazardous to other drivers and detours can be more easily mapped out and comprehended by the drivers. At the same time, the RIDE system will be able to collect and analyze highway data and use it to better serve the users of the system. This system will bring society to a much safer and much more organized level than it is today. 

Safety

The impact that such a system would have on road safety would be incalculable; fatality rates would decrease and the danger would be removed from driving. One of the more fundamental principles in describing the safety of such a system is in the reaction time of a computer versus that of a human. There is no match for the computational and reactive speed of a computer. This in turn would eliminate all crashes that may have been avoided had the driver maneuvered differently. Computers have one advantage over humans in that they feel no emotions and so the fear of potentially striking another vehicle is absent, leaving that entity with a clear and focused objective; stay clear of the obstacle.

The pros of the RIDE system are that it detects and prevents auto accidents that are the main source of traffic and road problems in today’s society. This system’s analytical capabilities may also be used as a program to designate the condition of the people that are driving around you. This gives the system immense capabilities where it can designate to police and nearby drivers that they are driving next to an intoxicated driver, a driver who has a history of reckless driving and accidents, a criminal, or if a driver is falling asleep. If, somehow, there is an accident, it could immediately be communicated with emergency response forces, allowing for a faster reaction time (especially considering that they are coming in RIDE controlled vehicles). There aren’t many cons with this system’s safety capabilities except that people may reject the idea of being analyzed by a computer and claim that it is an infringement on their privacy.

Route Identification 

As the name suggest, Route Identification Nodes will be the main system for plotting directions and sending vehicles information. Drivers will input their destinations into a small, onboard computer. This information will be sent to the nearest RI Node, which will process the data and begin route planning. Using the information recieved from the vehicle the RI Node will send the vehicle directions, via radio waves, towards the next RI Node, and these software updates will continue at each successive RI Node along the route until the driver is at his or her destination. At any point during the trip, the driver will be able to change his or her destination. The RI Nodes will then redirect the vehicle to another route.

RI Nodes will be evenly dispersed every five blocks in cities and at every exit on the highway. The RI Nodes will be extremely subtle. In the city, Nodes will be placed on top of traffic lights, and on highways the nodes can be placed on existing infrastructure such as signs, and streetlights.

RI Nodes will be an enormous benefit because they will provide vital information that will allow vehicles to run autonomously. Even for those who do not use the autonomous feature, RI Nodes will provide drivers with information about weather conditions, traffic information, and suggested "best routes".

Detection Enhancer
The Detection Enhancer sensors are the main system that will keep vehicles running autonomously. Vehicles will be equipped with a number of DE sensors, including, headway monitors, which measure the distance between vehicles, traffic light recognition, emergency brake assist, and lane departure warning. This technology is already in use today, so what makes DE sensors unique? Wi-Fi broadcasters/recievers come standard with every package, which will allow vehicles to communicate with one another in their immediate surroundings. Vehicles will use Wi-Fi signal strength and direction to localize themselves among other vehicles in traffic (springerlink.com). 

DE sensors will work hand in hand with RI Nodes. The RI Nodes will provide the background instructions while the DE sensors will flesh out those instructions by providing more local information.

The additional benefits of sharing wifi access among vehicles:

· Communicate on windscreen via Skype connection

· Customize routes with other users on the fly

· Surf the Web in concert with other drivers

· Do business/research with others in proximity while you RIDE

· Share media on the go 

· Playlists

· Movies
· Games
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