Smart Cars


Yogi Berra once said "Prediction is very difficult, especially when it's about the future" or something to that affect.  However, I say it can be interesting to speculate using what you know, educational and definitely fun. This month I have been thinking about cars and technology. Today's cars (and trucks, SUVs, motorcycles, etc) have some serious technology built into them to monitor and regulate the usual suspects, such as emissions, fuel efficiency, skidding and steering. However, technology is moving ahead driven by imagination in two major directions beyond vehicle operations.


The first direction is a response to entertainment.  We see TV sets in cars, DVD players, and now MP3 players. If you think back a short while ago, MP3s were considered to be heretical and hacker material. A little less shortly, Apple and others began selling MP3 players to the public just like audio tapes and VCRs.  It is now so common that people have been arrested for watching adult movies on DVD while driving. The gadgets include not just Global Positioning Satellite receivers, but you can talk to interactive maps that appear on screens. Some cars can even call for help. Your car is joining the Internet in a big way.

The Internet is a massive communications medium. This means that anything that can be communicated will be communicated, sooner or later. The Internet is also a two way communication medium, so that not only can we receive, but we can send. Watching TV is a passive reception event, but sending video on a WebCam is active, more like your telephone where you can interact with someone else. Moreover, there are no limits to the distance between the sender and receiver. For example, astronauts communicate to the rest of us earth bound folks. Clearly, since we can do all these things in our homes, there is nothing to stop us from doing the same inside our transportation. In fact, for many people, the transportation is their home with all the amenities. 

The advances are not limited to entertainment and navigation. Progress is being made in robotics. By now, you may have seen the vacuum cleaner that moves and cleans autonomously around the room. The same thoughts are being applied to the design of automobiles. The early thoughts were around detection of physical entities within a short distance. Consider a sensor that alerts you when another car or object is too close, not very advanced, but helpful. Airplanes have the capability to know when something is close by using a kind of radar. Automatically taking some evasive action would be useful, but so far it rests with humans to decide what to do when a situation arises. 


The next level would be your car on the Internet, not for entertainment, but to communicate with other cars. Airplanes have transponders which send out a signal identifying themselves with a number. Imagine if your car had not only a method to identify itself, but carry on a conversation with other cars. The cars could handle problems of potential collisions with ease. Not only that, but the cars would be able to find their own way to their destination making them really autonomous.


This sounds like futuristic science fiction, but the technology already exists. It is matter of putting it together. Locations and directions already are in place. Short term events like construction can be handled in a number of ways including broadcasts on the Transportation Internet so that all cars which need to know will be aware of delays and any other information.  It would be cool to be able to get into your car, tell it where to go and perhaps some special directions such as "take the scenic route" and take a nap. 

DARPA, the Defense Department's research arm sponsored a contest last March to see if anyone could produce an autonomous vehicle which could navigate a rough terrain. A number of vehicles were able to so, some better than others of course. This type of competition helps to focus research by entrepreneurs and inventors. Some interesting challenges appeared. The use of maps and GPS can help significantly, but surprises need to be handled. If an animal runs in front of your car, you need to react to prevent a collision. If the car is to be truly autonomous, it needs to be able to "see" or detect that something is front of the car which needs to be avoided. This is not trivial. Humans tend to take vision for granted, but it has proven to be a difficult problem for computers. To some degree, the problem can be handled, however an interesting challenge is when the road drops, like at a cliff. Sensing a negative obstacle is very difficult. Engineers working on this technology are looking for better sensors. It may be a while before they get what they want.

Besides sensors, other problems are demanding attention. We are used to stepping on the brake pedal with a transfer of the force to the brakes themselves. We can feel the resistance and adjust our force using feedback. In an autonomous vehicle and for that matter in other situations, there may only be an interface that tells the brakes to apply a certain amount of force, something like a joystick in a computer game. This changes how we interact with machines because we are not pulling the lever, just indicating that we want the machine to pull the lever. In an elevator, when a button is pushed for a particular floor, we are not actually pulling on the cables to move the elevator. While this may not seem like a big step, it is a fundamental change to how we generally drive our cars.   

DARPA wants autonomous vehicle for obvious military purposes. Often these applications translate into commercial products through technology transfer. It would be cool to have such a car, but at the moment they seem to be a couple of decades away. Maybe someone will push the research along more quickly.
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