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Training humans for an automated air traffic
The article deals with issues concerning ATC training, Automated working environments and human factors programme. Much attention is paid to the International Federation of Air Traffic Controllers Associations as an independent, non-government, non-political, professional organization that has gained universal recognition  from other aviation – related organizations as being “ the voice of the air traffic controller».. The author analyze the work of IFATCA system and their considerable difficulties in developing automated systems and including the maintenance of essential skills and controller awareness.
The first part of my report will be a short introduction to IFATCA, followed by a look at the relation between the federation  and ICAO’s Human Factors Programme. I hope to point out some interesting differences compared to pilot-training, and will use some examples to indicate the role  of Human Factors in ATC training. Finally, of course, there are a number of conclusions that will be subtly brought to your attention. The International Federation of Air Traffic Controllers’ Associations was founded 32 years ago by air traffic controllers from 12 European countries and has since grown to a body with over 80 Member Associations worldwide. Among its objectives are: “the promotion of safety, efficiency and regularity in international air navigation», and «to render assistance and advice in the development of safe and orderly systems of air traffic control”.  It will be no surprise that there exists a healthy relation between IFATCA and ICAO; a relationship that may well be illustrated by our involvement  in ICAO’s Human Factors Programme. Spired by by the ICAO Programme, IFATCA has further more begun an internal campaign to increase awareness  of the importance of Human Factors in Aviation in general., and in ATC in particular. It is felt there is a need for such a campaign, for in traditional ATC training very little attention is given to subjects other than those dealing directly with ATC procedures, separation criteria or aviation-background ( like meteorology and aerodynamics). To be fair to ICAO, I  hasten to say that recently the licensing criteria for air traffic controllers have been reviewed, and that one of the changes is the inclusion of a requirement to have knowledge of the human performance and limitations relevant to air traffic control, so it looks like things will get better in the future.   

Let’s have a closer look at ATC training in general. As with pilot training there is normally an extensive programme to bring abinitio trainees up to licensing standards, although even here it is probably correct to say that in pilot training more use is made of simulators. Please don’t think that air traffic controllers are against the use of simulators for training. The reason they’re not used is far more basic: it involves money, as usual.

When a manufacture of simulators builds a simulator for, say, a Boeing 737 he has a wide range of potential customers. Every B 737- operator in the world can use that simulator to meet his demands, give or take a few minor modifications. But try selling a simulator for Heathrow Tower to an ATC school in Japan. ATC  simulators are by nature very site-specific, and therefore expensive to buy. Furthermore they usually require a lot of manpower to operate them (fake-pilots/ blip drivers), including updating of the training exercises, which adds to the operating costs. For those reasons there are still many ATC agencies that do not have the simulation capabilities they require. 

So what training is done in ATC after qualifying for the licence? In the more advanced countries with simulators, some refresher training is conducted, and regular proficiency checks take place. But this is the exception rather than rule, when looking at it on a global scale. Usually the post-licence training consists of no more than seeing changes in procedures (including major changes) on paper, after which experience on how to use these new procedures is gained while working – in an operational environment with real aircraft. And when new equipment is installed, their traffic controllers usually receive an introduction on how to operate the hardware (i.e. what the buttons are for), but not how to use it. That again is left for the individuals to discover while working, using live traffic as part of the learning process. In that process, interesting discoveries are sometimes made, For example, in a new system that was about to be implemented somewhere in Europe, one of the more spectacular items that were automated was the traditional Flight Progress Strip – the rectangular piece of paper used by controllers to keep track of the whereabouts of an aircraft. Normally, annotations concerning estimates, heights and speeds are made in pencil or pen on the strip, but in the new system every input goes per keyboard and electronic strips appear on monitor. Controllers do not have to sort the strips anymore – the computer does it all, based on the estimates. The interesting discovery however was, that people using keyboards do lend to hit a wrong key every now and then. Well, maybe this was known already, but the discovery that if an estimate – time is wrong by one hour or more, the computer will sort the strip straight to a part of its memory where it cannot be retrieved until that time comes up, surely was a new one. Was just one example, and more could be quoted here. The bottom line is: if the design of ATC systems is left solely to technicians, and the controllers receive little training before using the system operationally, the Latent Failure-phase of the reason-model is entered without a second thought and guess who are in the last line-of-defence? Is automation as beneficial as many engineers and managers seem to believe, anyway? It is tempting for them to think that by introducing a high level of automation in air traffic control there will be a spectacular increase in capacity, in other words, that because of automation more aircraft can be handled by less controllers. I would like to label this “a popular misconception». I will even explain why. No matter how state-of-the-art the automated ststems that become available for ATC are, there is not going to be one that is absolutely fail-safe. So, when the system fails, it is the air traffic controller on whom everybody relies to handle the problem. And since his automated system has failed, he will be required to use a back-up system, which will usually be automated to a lesser degree. This implies a higher workload for the controller, so he shouldn’t be overloaded with too high a number of aircraft to handle. In other words: even in an automated environment a controller should never be responsible for more aircraft than he can safety handle without the automated equipment – which is equal to the number of aircraft he handled before automation was introduced. 

But surely the number of controllers required can be decreased with automation, you say? I’m afraid the same argument as before applies: you need sufficient controllers to take over when the system fails, so you probably need the same number as before. Worse even: you might require more than before. Although I maintain that there is no such thing as an absolutely fail-safe automated ATC system, I will concede that today’s systems are pretty fail-safe. ( Which in ATC is just not good enough). Therefore, just like pilots, 999 out of 1000 times an air traffic controller will work a shift without experiencing any problems with the automated system – or even better odds. It is that one time occurring that makes people really appreciate having pilots on board, or controllers on the ground. For that reason, pilots go through regular training- programmes where the special skills required to handle emergency-situations are practiced and sharpened. It should not be different for air traffic controllers working in highly automated environments. If their old-fashion or manual skills are relied on to keep disasters from happening when ever the system breaks down, you’d better make sure they haven’t forgotten how to use them. So, when automation is introduced, this doesn’t cancel the need for training the controllers in the old methods – it enhances that need, while at the same time adding the need for training how to operate the new system. If all that is done conscientiously, it may well imply that because of the introduction of an automated ATC system there are more controllers required than before. 

Having arrived at this point, it is interesting to note that in many areas of the world there is a serious shortage of air traffic controllers, a shortage that many politicians and other people responsible for ATS expect to solve by automation. See why I called it “a popular misconception”. But now you may get the impression that IFATCA ( or controllers) are completely against all forms of automation in ATC. If you do, you are wrong. IFATCA feels there are genuine needs for automation to assist controllers, to improve performance and reduce workload., to increase efficiency, to remove non-essential tasks, and to enhance job-satisfaction and the safety element of the controller’s task. But there is also a need for air traffic controllers to be involved as an essential part of any future ATC system. The man-machine interface needs to be examined closely so that the system fits the human, rather than have the human fit the system. Therefore, IFATCA hfs always urged that controllers be involved from the designing phase onward in the development of new equipment. The human factors aspects of automation must be fully considered when developing automated systems and should include the maintenance essential manual skills and controller awareness. It is our ( IFATCA) belief that the controller must remain the key element of the ATC system and must retain the overall control function of the system. Safeguards must be established to ensure that the controller remains an active, rather than a passive, user of an automated system. The preceding statements are examples of IFATCA policies that I referred  to in my introduction to the Federation earlier. They are the result of many meetings in which controllers from all over the world endeavour to formulate statements on subjects that concern them all. Another such policy is that before a new system is implemented, controllers should receive adequate training in operating the system. This should seem obvious but is not always done. IFATCA is also in favour of regular refresher-training and proficiency checks; always with the aim to keep the professional standard of the controllers as high as required. 

Air transport will continue to grow. It has a good relative safety record but public perception focuses on total accidents rather than relative safety. This has led to the setting of ambitious new safety targets for air transport, whose attainment will require improved knowledge of causes of accidents and better understanding of the effects of new technologies and procedures. Human factors and operational environments are key elements while aircraft design, construction and maintenance, together with ATC operations and accident mitigation, also pay important roles. During the Aerodays a variety of projects relating to these matters were presented. Based on statistical data on fatal accidents, it can be concluded that civil aviation is very safe. 

Conclusions
Coming to the end of my presentation, in which you first were briefly introduced to how IFATCA works, and what the relation is between IFATCA and ICAO’s Human Factors Programme, it is my hope that the main part about ATC training, Automated Environments and Human Factors has given you an insight into our Federation’s concerns in this field. Don’t get carried away by technological possibilities when considering automation in ATC. Remember that the human element – the air traffic controller – remains the heart of the ATC system, and that the system is there for the controller, not the other way around.                      
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