GHOSTS OF FUZZY SYSTEMS COMING OUT OF THE CLOSET
Are Auto Makers Going Through What Facility Engineers have known since the 70’s.

By Wayne P. Saya, CPE
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In England in 1973 at the University of London, a professor and student were trying to stabilize the speed of a small steam engine the student had built, but they could not control the engine as well as they wanted. The professor, E. Mamdani, had read of a control method proposed by Dr. Lotfi Zadeh, head of the electrical engineering department at the University of California at Berkeley, in the United States. Shortly thereafter the first fuzzy logic controller became a reality. 
How do you want your building to operate? How do you want this living extension of yourself to think? In knowing yourself, you have a very good idea how your building should operate, and how you want your building to interact with you. Let’s be realistic. We know how the manufacturer of a building’s climate control system specified the Direct Digital Control, or building automation system to operate. However, what reasoning did they use? What mathematical formula was devised to create the software of our buildings’ electronic brain. Unfortunately, until we have embraced nature as our partner, our controls will increasingly continue to embrace a technology developed decades ago called fuzzy logic; a problem-solving control system methodology that mimics how a person would make decisions, providing a simplistic way to calculate a final answer that was based upon unclear, blurred and inconclusive input information. In a nutshell, fuzzy logic has been the model we have chosen; a theory that excludes the middle, a mode of operation providing a required necessity yet simultaneously if permitted can prove problematic. 
Let me explain, first and foremost, fuzzy systems do not need to be precise. There is no set of equations that reveals a degree of difference. The primary mode of operation is a set of easy rules, such as if a room is cold, start the heat immediately. Fuzzy rules are put together in sets. In this example, “cold” and “immediately” are a fuzzy set. Extreme and not extreme could be another set. If “speed”, then “instant”. Eventually, all of the sets that make up a fuzzy program are combined into an averaging scheme that turns each set into a single value that the air conditioning, heating, or fan motor systems can understand. Although this theory sounds remarkably close to the probability theories of quantum mechanics, it actually is not. Probability measures the likelihood of an event happening, where fuzzy logic uses a variety of pre-determined sets to narrow down an answer or a result. 
As an example, quantum physics believes a game of billiards as a game of chance, where we hit a set of twelve billiard balls not knowing where all twelve will go. Next, einsteintonian physics believes that a precise location for each ball can be mathematically calculated from the exact point of impact using precise measurements, proper force and trajectory. Fuzzy systems are kind of a combination of the two, if this - than that, while attempting to narrow down the answer. My feeling is that fuzzy things can happen on the way to that answer. As newer levels of technology evolved, digital technology was merged with fuzzy sets that made processing much faster. As these combinations got more and more sophisticated, hand tuned systems were eventually taken over by computer programs that claim to mimic the human nervous system. The system learns by supporting successful behavior, but can it also believe that continued bad behavior is good? These behaviors are modeled from human duplications. When a complex set evolves into an anomaly, we call them bugs in the system. Too many times fuzzy sets have been married with somewhat incompatible sets that confuse our artificial intelligence, only later to find that the machine we purchased is interacting with conflicting signals. This I suggest is why our auto industry woes may be too fuzzy to understand. Is it possible bad driving habits are systematically modeled too? How many times have we witnessed our systems performing task that were never intended, or interacting in a way that causes us to scratch our heads. Why is this motor acting like this? This thermostat is not responding to the program? 
These programs have sparked an age where computers are given authority without a title. How many times have we heard “The computer won’t let me do it”? Within a variety of cases, lower and mid-management employees cannot over-rule a computer without going to the boss. Since the mid Eighties we have had the opportunity to witness fuzzy logic’s evolution, and the most supportive phrase I can offer would be: “get me a cup of coffee and let me think this one over”. Structurally and without precision, this logic keeps surprising us with new issues to resolve, because fuzzy systems have always self proclaimed that they do not require precision. Einstein used quantum mechanics only as a tool and means to describe a theory of his own. Fuzzy systems appear to be here to stay, so we need to realign its workings, but this does not mean I have to like them. When we observe non-precise fuzzy programming labeled as human-like reasoning, or knowledge-based systems, these are fuzzy systems that have hid behind the label of artificial intelligence. Fuzzy is clearly the proper term for this technology, although never intended to accurately describe the technology it has been named after. But fuzzy is not synonymous with intelligence. We have been utilizing fuzzy logic as a non-precise program tool that allows our systems, machines, and even modern transportation to have entire manuals for fuzzy logic controls. Although this type of logic is not programmed using probabilities, its effectiveness and our knowledge of its lack of precision has given it a probability rating, second only to a quantum mechanical type of machine. Hey boss, we told the computer to open the hot water valve, and instead it slowed down the fan. I guess it knows what it’s doing? The Fuzzy sets programmed within the software are not merged with nature’s direction. With Garfield the cat it’s all about him - with Fuzzy sets it’s all about the computer, and not about nature or our human direction. I suggest when it’s all about the machine, it’s a Garfield. Since the first major Fuzzy project in the mid eighties, Japan’s Sendai subway train continues to rely upon human backup. This I also suggest is logic at its finest. Fuzzy’ speed in efficiency and economic costs has impressed us to wanting more. But we need to be so very careful, because natures’ direction is not fuzzy, nor are human workers operating these fuzzy programmed machines. Prove me wrong.
