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Dr. Robert Joslin
One of the very first things that we need to identify when discussing human factors as related to any aspect of aviation or aerospace is who is who is the target population of interest and what other attributes that are relevant to whatever we're examining. For example, the primary human attribute of interest for the design and certification of aircraft space, spacecraft's air traffic control workstations, maintenance workstations, even unmanned aircraft control stations are body measurements or the antipode metrics. However, the only body measurements stated in Title 14 of a code of federal regulations, which is for aeronautics and space, is that aircraft shall be design for persons between the standing heights of five to and six three four airplanes and five to six foot even for helicopters. The origin of those requirements go back to the nineteen fifties era civil air regulations that at that time the requirement for both airplanes and helicopters was the same. They both stated five to to six foot even. But in nineteen seventy five, the statutory requirement just for airplanes increased from six feet to six foot three. Now, person standing high, their stature is irrelevant when it comes to aircraft cockpit design for the first and foremost reason that the pilot is in a seated position other than during immigration egress, getting in, getting out or piloting a hot air balloon. And possibly also pilots who share identical standing heights or stature have a wide range of body measurements. So the body measurements that are relevant are those that directly affect the pilot's ability to see aircraft instruments, knew the world outside the cockpit and manipulate switches, knobs and the flight controls without restriction. Even though FAA guidance and policy statements emphasize theimportance of considering measuring body measurements beyond just statured. There is no answer to that of a specified or specific guidance provided for evaluating the validity of any data that you might use. So the applicant has tonegotiate this each time with the Federal Aviation Administration or wherever there are Civil Aviation Authority may be. The most current answer metric data for at least the US population can always be found obtained from the National Health and Nutrition Examination Survey is conducted every two years by the National Center for Health Statistics. It's a nationally representative sample of approximately five thousand persons were  surveyed. It's a supplement to the census. Data is collected every 10 years, just like we did in twenty twenty. But the limitations of this survey, just as related to aircraft design, is that they only somebody has certain body dimensions and they're not entirely relevant to a pilot seated in an aircraft cockpit. The most recent large scale US anthropocentric study that has a sufficient number of relevant body measurements is the twenty twenty twelve metric survey of US Army personnel called Cancer Two and you are two. It provides over one hundred directly measured and divided body dimensions, as well as a three dimensional head, foot and full body scans. And the sample set was over ten thousand men and women. On the European side, the most recent large scale metrics study is the civilian American and European surfaced military resource or seizure. It involved over four thousand civilians from NATO countries providing body measurements, as well as three body scans of three from Posture's. The seizure survey also included North American and US populations. There are three sites, North America, I believe, and one cannot. The generally accepted practice in the design of aircraft cockpits is to accommodate from the fifth percentile female to a 96 percentile or the center 90 percent of the population, and that's based on historical military standards. So what does that mean? Well, a design limits of the percentile means that only five percent of the population has a shorter body than 95 percent of the population. We could soon be a company. Conversely, designed for the 90th percentile means that 95 percent of the population has a shorter body expectancy. Hence, only five percent of the population would conceivably be accommodated. If valid answer from every database applicable to the design of aircraft or space systems is one that provides, of course, operationally relevant measurements beyond just Which to include but not limited to functional reeds or hand sized finger length fingertip reach sitting on height or pupillary distance for headboards devices, pet touchpads size for touch devices. But they all have to be considered at once and requires a multi variable approach using something like principal component analysis rather than a very approach using percentiles. Unfortunately, a practice that has been followed in the past by some original equipment manufacturers is to track down a couple of five foot, two inch women and a couple of six foot three inch men and use them to validate the metric related features of their aircraft aircraft system design sets and being able to reach and operate all controls while the normal seated position in the cockpit with retrack restraints, classrooms, if the required, and although the specific individuals who participate in the design and the development of the simulations may be effective and comfortable in the aircraft cockpit, this methodology is misleading and flawed and that they don't represent the variation of individual body measurements for persons who share the same standard or stature. Furthermore, you need a large enough sample size to obtain statistically significant results that can be generalized to a target population. Many others have used digital models to simulate the body measurements of any desired number of members of a target population.However, the limitation of digital human modeling is that it may not adequately replicate body slides or compression of body tissues exhibited by humans or movement restrictions posed by clothing or restraints. Hence, it's critical to conduct simulation tests of actual aircraft in aircraft with the test, with a statistically significant number of individuals who are representative of the center, 90 percent of the population based on multivariate approach that considers all of the relevant measurements at once. The normal secular or generational changes, coupled with an increasingly diverse demographic, continues to change the body dimensions of the population. And although there are many variables associated with these changes, anthropologists, sociologists and geneticists don't agree on a 20 to 30 year cycle for generational and demographic changes to become significant. So the human attributes that shouldbe considered. In fact, this analysis should be from a database that is no more than 30 years old and preferably more for. I hope this compendium says provide you some insight into how, some, physical attributes, especially human body measurements, are considered human factors, design and certification of aircraft, aerospace and associated systems. Thank you.
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