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Remember Knight Rider?  It was a television show in the 1980’s that featured a fictional car named “KITT” (Knight Industries Two Thousand).  KITT could have conversations with the driver.  It also featured an auto-pilot function that enabled it to navigate roads on its own.  Watching this show as a child, I never thought that it was possible to design such a machine.  Now I think differently.  Various elements of Artificial Intelligence, such as natural language processing and perception, have greatly enhanced this possibility.  This report attempts to analyze and decide what it would take to design a car with this “intelligence”.


First, let’s examine what some of the capabilities of KITT were.  It was “capable of accepting voice commands, as well as interacting with its operator and making decisions on its own.” (Verona 3-4).  It also featured an auto-pilot ability that enabled “the vehicle to navigate itself to a given destination.  It utilized on-board maps to plot the most direct route, as well as long-range radar to detect any possible obstructions ahead, short-range visual scanning to analyze the immediate environment, and collision avoidance systems.” (Verona 5-2-5)


A car’s capability of accepting voice commands and interacting with the driver would have to involve some sort of natural language processing and speech recognition.  Extensive work has been done in these fields.  Speech recognition is already used in many industries, such as automated telephone operators.  Embedded voice-recognition systems could be useful in the design of this vehicle.  However, in the television show, the driver was able to talk to the vehicle as if it were an actual human being.  Human beings have yet to be able to hold entire conversations with machines.  With current technology, speech recognition systems are highly error-prone.

Natural language in speech recognition is very difficult for a machine to understand.  Many think that speech should be spoken very slowly in order for a computer to recognize its meaning.  I disagree.  Individual words, which may be the smallest units of natural language, are extremely vague and ambiguous. (Miller 1-2)  One word can have several meanings or spellings.  Instead of computers having to analyze individual words, they are better off analyzing entire phrases or sentences as a whole.  By comparing words with their neighboring context, it is easier to decipher their meaning.  An example of this can be seen by using Dragon Naturally Speaking, a technology developed by Dragon Systems in Newton, Massachusetts.  In this technology, the speech recognition rate actually goes down if one speaks in a slow, artificial way.  The “analysis of each word depends on hearing it with its neighbors.” (Fallows 2-4)  Also, I believe the tone of voice can help to capture the emotion and intention of certain phrases.  The ideal speech would combine quickness, tone, and articulation.  For the purpose of this car design, we can use Dragon Naturally Speaking to apply a pattern-matching approach for automatic speech recognition.


As mentioned earlier, KITT could navigate roads on its own.  It could drive even if a human being was not behind the wheel.  Current technology has introduced autonomous vehicles (AVs) that have been used to perform ordinary tasks for industries.  They have also been used to access hazardous areas.  Autonomous vehicles are not the same as remote control vehicles.  Remote control vehicles are directed and controlled by human beings.  Autonomous vehicles control themselves independently.  “Machine vision can provide such vehicles with 'sight', allowing them to understand their surroundings and leading to more flexible use of AVs.” (British Machine Vision Association)  Autonomous vehicles can use stereo vision to have a 3-dimensional understanding of their surroundings.  This understanding enables AVs to perform free space mapping, which they can use to find paths between obstacles.    
Numerous projects have attempted to utilize autonomous vehicles.  The No Hands Across America (NHAA) project is an example.  In this project, which is no longer active, two researchers from Carnegie Mellon’s Robotics Institute used the RALPH program (Rapidly Adapting Lateral Position Handler) to drive from Pittsburgh to San Diego.  This program kept the vehicle on course by using video images to determine the appropriate steering direction and location of the upcoming road.  However, the throttle and brake were utilized by the researchers. (Robotics Institute, School of Computer Science, Carnegie Mellon University)
For our car’s design, we can use some aspects of the RALPH program.  However, we can also use the stereo vision technology mentioned above to enable the vehicle to detect obstructions in the road.  By programming the car to brake when heading towards an obstruction, and to accelerate when finding a clear path, we may enable it to drive itself to certain destinations.
Obviously, much more has to be discussed in order to actually design this car.  Using elements of natural language processing and perception, this report has attempted to discuss some ways that would make designing such a car possible.  With Artificial Intelligence research, KITT may be able to cross the fine line from fiction to reality.
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