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Interview with Dr. David Thirtyacre
I have with me here today Dr. David Thirtyacre. He is an Air Force veteran fighter pilot, as well as the department chair for the Embry Worldwide Department of Flight. Thanks so much for spending the time with us here today. Things start to care, and it's great to be here. Appreciate the invite. Well, so one of the things I want to start out talking about is what do you see as some of the major human factors, issues in remotely piloted aircraft? Oh, that's a really interesting area. You know, if you look back at the history of aviation and kind of where we've come from on the professional aviation side, you know, human factors have been something that's been around for, you know, for over 100 years. And when we start getting into the unmanned systems and a lot of these autonomous systems, that the change is happening so fast that technology happens so fast and people are trying to get these things to market and get them out there, that a lot of times the human factor side of it just is really isn't considered. And the whole idea of the human centered design type of type of development just isn't out there. So we end up with a lot of systems that that might not quite be ready to go to market yet that because they need to get them out. There they go. You know, in the in the early days of the the Archey one, what became the Predator and that and the and the reaper side of things that that aircraft was actually purchased by the government before the manufacturer really had it ready. You know, they said, you know, hey, it's this isn't ready here. And the government was insistent, we want this now. Just give us the way you have it now. And so because of that, a lot of the the human factor side really wasn't considered. And we end up with with things like a switch that might be available for something like, you know, landing gear or whatever it might be. That's the trigger, for example. So the trigger is probably usually made to shoot something. But in this case, it was an open switch and an easy thing to throw  on there. And so it wasn't very well thought out. You know, the the the if I did switch something that you're going to do when you're flying and you're going to hit that, you know, at least 10 times if you're flying IFR somewhere that was buried several menus into the software. So a lot of times the speed of the development and the the innovation of some of these systems just far out seeds exceeds the thought of human factors and bringing that in there. So there's a lot of issues out there today that we see with unmanned systems and and human factors. And in the environment of remotely piloting, what are some of the the features of a aircraft being remotely piloted that you think make it more challenging and more different from a human factors perspective? Well, I'm not sure if it's more challenging or different. I mean, more challenging. It's just different is the is the main thing. And it's something that we don't have a lot of experience with, you know, a lot of the remotely piloted side of things or just a tell operations, if you will. A lot of that started back in the early days of planning for the Apollo type of mission and things like that, where they did a lot of checks and a lot of experimentation into how how that affects the operator. When you don't have the tactile feel, you don't have the seat of the pants feel up, things like that. So there's a lot of issues that go into it. And frankly, a lot of times we're really not sure exactly what those the those are. And they're different. You know, the things that are important in a manned aircraft might not be as important in an unmanned aircraft and vice versa. And just identifying what those are, you know, a classic example that I like to throw out is just the is what's important in the unmanned system, which is probably your battery power or you’re your fuel and the conductivity. No, conductivity is everything. So how do you know how good the conductivity is? And if you look at the small units out there, it's usually a little tiny icon in the upper upper corner that shows you, you know, you're for bands of Wi-Fi and how much conductivity you have where if you lose that, you might lose the aircraft. So we have a lot of things that are very important in unmanned systems that that aren't really considered in the on demand side. So it's pretty interesting to look at a look at all those. Well, and I think one of the challenges is the tremendous range. When we talk about unmanned systems, unmanned aerial systems, it's a huge range. And so the design and certification requirements are a little bit different. So can you talk about some of the challenges in the small U.S. environment where you may not have that robust sort of standardization requirements? All right. Or no standardization whatsoever, I guess, is probably the real way to look at it. And we've done some research in those  areas. And there's there's just no standardization, which is one of the problems. You know, if you go out and you just even like a Cessna or something like that, if you go out to fly one of those, you're going to have a pilot operating handbook that's going to have all the information and that you need, including very robust checklists and things like that. And if you look at the the small U.S. world, you know, your checklist from a manufacturer might include something like make sure the area is clear, a fly safe and land the aircraft where the battery's gone. You know, that's your checklist you're getting. The manufacturer, so there's just huge disparity between what you get on on a larger aircraft compared to small YUEYA, so there's some real problems with standardization. And if you take a look at at some of the specific things like geo fencing, we did some research on three of the top manufacturers and looked how they they talked about geo fencing and how the system worked. And every one of them talks about it differently. They all have a different process involved. They all actually call them different things. So, you know, it's there's no standards out there for the small U.S., which really causes a problem because it's basically what the the engineer, the developer decided to put in there and they thought was best. And in some cases, that works. In a lot of cases,  there's a lot to be desired with the with the solutions that have come out there. As far as human factors, there's just no it's not a human centered design type of process they go through. It's more of the technology. How do we get this out to the consumer or the customer? And I think sometimes when that happens, the the shortfall is made up by training. And that's obviously something that you're heavily involved in, in the Department of Flight. So can you talk a little bit about the role of training in small U.S. training? Is is a very interesting side of it, because, you know, everybody, the Department of Flight has come from, again, the flight side. And we're used to things like a safety management system. We're used to checklists. We're used to a some sort of an operational risk assessment as you go into something, understanding what it means when you say that you're going to assess the hazards. And most of the people that come in to the small U.S. piloting world don't have that experience. And so a lot of these things are foreign to them. So wespent a lot of time introducing professional aviation and what we do on that side and kind of the standards that are involved with that, you know, just simple things like just even reading a checklist, you know, how are you going to go through and read that checklist? Is are you going to do it with somebody else with a video? If you do that, how do you verbalize that? Just things that that people have flown for a long time. It's just kind of natural. But all those things need to be taught. And there's a lot of areas where we'll start talking about something and we'll go, oh, they they don't have any experience in that. We need to start over. So that's kind of on the on the knowledge side of it and the the procedure side. And then the other part is there's there's no standard being able to do maneuver X, Y or Z. So if we're to go out and go get our our flight review, we know exactly what they're going to ask us to do. We're going to go out and do some slow flight. We're going to do some steep turns. We're going to do some stalls. We know that in the small unmanned world, there's really nothing like that. And so what we find is we have maneuvers that we think are very important and we'll ask somebody to do that. That might have flown, flown small. You ask for a long time and they're not able to do some very basic type of maneuvers because they've never practiced them and there's no standard maneuvers out there. So it's very interesting, the different levels of of pilots that we have coming in to get training from us. And you really you really have to kind of customize every training scenario to the people that you're teaching or you really miss out on some of the some of the big things. Well, you know, you mentioned how rapidly technology is changing and it's changing in that training environment as well. So can you talk a little bit about some of the tools that you've been able to use that might help enhance training? Well, we have a lot of different things that we use. And, you know, we believe in the the standard knowledge, knowledge comes first. But then you also have to go out and you have to show that you can do it. So we believe in the right side. As you know, in order to get your commercial drone pilot license, all you need to do is take a test. You know, that anybody, I think could go out and take that test if they study for it for a few days and pass it well, that doesn't mean anything. So we believe in in making sure that that people can pass a check right. When they go out to fly these. But we, you know, instill the knowledge first. We also like to use simulation in the training for just that, the motor skills and being able to get those things down and then into the flight side of it. And then we have a lot of very specifics on the flight side and the maneuvers that we require. And a lot of it's focused around aeronautical decision making. So, you know, things like classic example is somebody doing an inspection of a power line or something like that. And if you just say go out and inspect that, the vast majority of people will take the aircraft, they'll set it atthe altitude of the power line, and they will fly the aircraft into the power line, just looking down at their at their display instead of coming at it above. So you have if you overshoot, you're going to miss it and then coming at it from the side. So now that you can see the the lateral separation and you can have situational awareness looking at the aircraft, not just staring down. So there's all sorts of different things like that that are that are very interesting that we run into all the time. But the whole idea of of knowledge followed by a simulation and then followed by actually doing it and finishing up the check to. Is kind of our training the solution that we use? Well, and you mentioned situational awareness, I would think that there are certain challenges in remotely piloted aircraft and especially as we look to increasing automation, eventually to autonomy, one to many operations in a busy airspace. What do you see as some of the challenges to maintaining situational awareness in that environment? Well, there's I think there's a lot of challenges in there. And the first challenge is just having the heavy people understand the human factors and going in and looking at the things that are required. But when you think about a one to many type of thing, you know, we're talking about a human on the loop, not necessarily in the loop. So now you're monitoring type of things. And in in manned aviation, we run into this all the time where you have somebody who is on the loop. In other words, it's it's a pilot flying cross-country. They're on autopilot. They might fall asleep or something like that. And it's it's a total different situation because you're not involved in the actual flying of the aircraft. So questions come up about, you know, what do you display? How do you keep that person engaged so they understand what the what the status of the aircraft is. How do you display that? How do you display something when something goes wrong? There's just all sorts of different pieces. You know, if something goes wrong and we're doing one domani. So I have four to six aircraft that I'm monitoring and something goes wrong that I have to interface with that one. What happens with the other aircraft there? Do they go into some sort of other autonomous mode knowing that I can't monitor them now or how does that all work? How do you flag it? How do you show it? So there's all sorts of pieces that I don't think have been very, very well thought out on the on that side of it. So it's going to definitely be interesting on that, the one to be many and how we're getting into some other stuff. So it'll be interesting to see where that goes. And you and I have talked previously at times about displays and getting information to the pilot when they need it. So can you talk a little bit about the different kinds of displays that you've seen? And specifically you and I had talked about the battery information and how that's conveyed to the pilot. Can you talk about that a little bit? Yeah, in this kind of goes back to what we previously talked about, that there are no standards, you know, and you look at you look at how you display information to the pilot or the operator. And it's extremely important how you display that information. And if you take a look at the top three manufacturers of smallpox out there, they all display the batteries in different ways. So one of them actually just gives you a voltage level. Well, what does the voltage level really tell you if you don't know the range of that voltage and where it should be? So there's all sorts of things like that that you look at it and now you have to the mental gymnastics to be able to put that into anything that's usable. How much longer do I have to fly? If if it's this far away, I'm going to have to bring it back. So it's above this voltage and there's just not that information there. Then you have other manufacturers who just have a percentage there. And, you know, it's not just that there's a percentage, but there's there's a little tiny icon that has that has the percentage on it that's in the upper corner. And you don't really know. It's not something that's obvious. So how is that displayed? And then we have other manufacturers, you know, that, by the way, be kind of a level one type of situational awareness display where it's saying you have this much this much a battery power left and you have to figure out what that really means. And then you have another manufacturer who actually puts on a timeline, which is pretty good. So it has the if the aircraft keeps doing what it's doing and using the power like it is, how long do I have before it hits the home mode and it's dynamic? So now I'm flying the aircraft away and I can see that I have two minutes left before the aircraft needs to come home to land with the reserves that I've requested. So that is a really good example of of thinking through the the requirement for the power and displaying kind of that level to say it doesn't just tell me what the number is, but it tells me more about it, how I can project that even into level three to say later on for what that means, you know, in the future. So there's just vast differences just on the display. The battery power, again, not really any standards out there and and how that works. OK, and I think we only have time for one more question, but I wanted you to elaborate a little bit upon some of the research that you've done at Embry Riddle with the Department of Flight and Human Factors. And specifically, I know that you've done some research using augmented reality. And what did you find in terms of is that something that you think would be would help contribute to ameliorating some human factors, issues? Absolutely. And that some sort of a wearable display is really what we're talking about. Sometimes we talk about VR and R and M R, which is mixed reality. There's all sorts of these terms out there. And I think we mix up what those really mean sometimes. And, you know, what we're talking about is that that wearable technology and being able to display the information up here, you know, in your field of view to the aircraft, because what we found in that research was that only about 70 percent or 70 percent of the time the remote pilots were looking down at the screen and not keeping the aircraft in their peripheral field of view. And that basically flopped over when we looked at it with the wearable technology. It basically flopped that over. So now. We have 70 percent of the time they're keeping the aircraft in the field of view instead of staring at the display so they're not heads down. And if you compare that to like a you know, a manned aircraft, you have your attitude indicator and that's the center of everything. And and to look over the dash or coming in for a landing, you just just moving your head. Well, in unmanned systems, especially small, you're looking down here to display and you're looking up here at the aircraft and you take everything out of your peripheral field of view. And having that wearable technology on there allows you to keep the aircraft in the field of view and be able to fly it that way. We actually saw basically the opposite happen without it. It was 70 percent of the time they're staring at the geeks or the tablet they're looking at, and with a 70 percent of the time they're looking at the aircraft. So a very big, significant difference on on the way that the pilots tried to to keep their situational awareness up. Well, it sounds like there is no shortage of research challenges in training and displays in many of the things that we've talked about in Human Factor. So much work to be done by everybody. Absolutely, it's a really interesting area, there's just so much going on in there, and again, the technology changes so fast, but we need people who are experts and human factors to really take a look at at this type of thing, because if we don't get on it and fix some of these things that are out there now, it's going to end up being a part of the of the future. And we just have to keep that human factor side in mind as we go through this. Excellent. Well, thank you so much for your time today. Thank you. Appreciate it, Kristie. We'll see you.
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