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Introduction

Research done by various authors shows that casualties and incidents caused by human factor can be avoided by investigating and providing an aggregate of the most characteristic properties required by a pilot by means of complex integration. It is not sufficient that some authors identify and describe only the individual properties and abilities as the most essential in aviation by investigating and analysing the problems pertaining to the human factor. It is necessary to identify as many properties related to the profession of a pilot as possible and to provide a much in-depth understanding of these properties which are attributed to various levels of hierarchy of the said properties. The research and improvement of some professionally most essential professional qualities of a pilot should materialise in the context of identifying these qualities in a common integral structure covering the human factor. However, in consideration of the latest achievements in science, this research should materialise as a body within a common system, relying on internationally accepted and recognised standards as well as in line with the human biological properties. The most essential groups of properties, which are part of the human factor and may influence safety during a flight, are given in the chart below (Figure 1).
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Fig. 1. Components of human factor – groups which may influence safety during a flight

Motivation is mainly professionally significant property that embraces the entire human psyche. Positive motivation in action appears as concentration of attention, a deeper manifestation of feelings, and a much more determined striving for what is related to the profession of a pilot. Motivation activates the processes of perception, thinking and memory, and, to a certain extent, it determines the formation and development of the character of an individual. For this reason, motivation is put as the central group of properties required by a pilot. A strong and permanent interest in aviation is based on pilot’s positive orientation into the chosen profession. Investigation of the said orientation and influences on its elements help to ensure a targeted psychological training of a crew.

The first group of properties consists of high moral and psychological properties which are one of the most essential preconditions in the professional activities of a crew. Such moral and psychological properties as discipline, persistence and self-control, persistence and decisiveness, independence, consistence, and others take a significant place in the regulations (rules, statute, law) on the discipline of the employees of civil aviation.

The second group of properties includes management and leadership, teamwork and communication skills, considering their significance in ensuring a flight. Communication skills are important to every member of a crew to ensure a high professional level and a favourable psychological climate within a team, whereas management and leadership are more significant in further professional improvement and management of the entire crew.

The third group of properties consists of intellectual properties of the crew which are related to aviation and are necessary in unexpected situations. In unexpected extreme situations, safety of the crew will generally be ensured by the activities, erudition, and ingenuity of the crew members.

The fourth group of properties is characterized by the special technical training which covers a narrow range of special knowledge, skills, abilities and know-how which are part of the everyday work of a crew and without which the professionalism of a crew is not possible.

The fifth group of properties includes the psycho-physiological properties of aviation specialists which in many ways influences successful formation of the qualities of a pilot necessary for flying and safety in foreseeable and unexpected situations during a flight. The group of psycho-physiological properties can be divided into properties required by an operator and the qualities which ensure a targeted action in unexpected and negative situations during a flight. Furthermore, a low level of development of psycho-physiological properties cannot be compensated by other properties necessary for a pilot.

The sixth group of properties includes medical characteristic, namely, the lowest admissible threshold for ensuring the main functions of organs. It is mainly the basis of professional know-how, abilities and skills which are determined in accordance with the admissible standards and reflected in the management documentation. The medical factors characterize the statistical condition of health, i.e. the condition of health of an individual upon the respective health examination.

The anthropometric characteristic appears in the seventh group of properties. The fundament of the said properties is based on a successful functioning of the “Pilot-GK” system which can be ensured only when there is a match between each pilot’s anthropometric indicators and the structural peculiarities of the aircraft. The said calculation is based on the indicators of an average individual. In cases when the anthropometric characteristic of a pilot does not match the structural peculiarities of the aircraft, the pilot experiences discomfort which can result in a psycho-emotional tension and therefore reduce the working abilities of the individual and labour safety, especially in unexpected and extreme situations during a flight. For instance, an increased body weight suggests of a disturbed metabolic function, which has an impact on human body.

The eighth group of properties includes fitness and health condition. Fitness characterises the working abilities of the crew, and this, in its turn, is the basis of the specific working abilities. Fitness determines the dynamics of the condition of health of an individual.

The properties required by a crew which has experienced a disaster, as one of the components of the human factor, appear in the ninth group of properties, and they are necessary for survival in a casualty. This group of properties includes the crew’s ability to act in emergency situations and a successful use of the existing knowledge, abilities, and skills.

An insufficient level of the professional properties in only one of the aforementioned group of professional properties necessary for the crew and influencing the human factor may be the reason for mistakes and faulty activities of the crew, and this, in its turn, may cause aviation casualties and incidents.

Human factor model in aviation

The psychological model of the human factor should take a specific shape of professionally most significant properties and characteristics. This means that the model of the human factor in aviation reflects the list of the professionally most essential properties of a pilot.

Positive attitude towards the chosen profession

Social properties:

· pride in the chosen profession;

· humanism;

· intolerance towards lack of discipline and asocial behaviour;

· careful attitude towards the property of the airline.

Moral and psychological properties:

· discipline;

· independence;

· diligence;

· succession;

· persistence;

· decisiveness;

· courage;

· endurance and self-control;

· industry;

· honesty and truthfulness;

· self-criticism;

· development of aesthetics;

· tact;

· simplicity.

Management and leadership, teamwork and communication skills:

· ability to manage and coordinate people;

· ability to practically use theoretical knowledge and experience in everyday work;

· ability to precisely, valuably and neatly formulate thoughts;

· ability to listen to a collocutor;

· ability to to put oneself in somebody else’s place, view a problem from somebody else’s point of view;

· ability to be demanding towards oneself and others;

· ability to act so that words match the action;

· selflessness at work;

· simplicity, accessibility, placability towards colleagues at work;

· ability to find the best and most correct approach to each member of the crew;

· ability to find the best psychological distance depending on the situation and the individual peculiarities of other individuals;

· interest in the success of the team;

· ability to demonstrate initiative;

· ingenuity, resourcefulness;

· ability to identify problems in the team and to resolve them;

· ability to generate ideas;

· ability to express and substantiate an opinion;

· operativeness in taking decisions;

· individual striving towards self-improvement;

· psychological compatibility with other crew members.

Intellectual properties:

· erudition;

· high level of technical knowledge;

· productive thinking;

· permanently long-term memory;

· ingenuity;

· need to improve knowledge;

· purposeful interests in various fields;

· striving for professional perfection;

· ability to use dialectical methods of knowledge to analyse the processes and phenomena in nature and society.

Level of special professional training:

· knowledge about aviation technology;

· knowledge about piloting an aircraft;

· knowledge of aerodynamics;

· knowledge of means of communication and their radiotechnical supply;

· knowledge of the documentation and regulations related to flight safety;

· knowledge in aviation engineering psychology and flight safety psychology;

· knowledge of regulations for the discipline of the employees of civil aviation;

· knowledge and skills in radio communication exchange and phraseology;

· knowledge and skills in fitness and psychology.

Psycho-physiological properties:

· emotional stability;

· volume of attention, distribution of attention, and ability to switch over;

· operative memory and thinking;

· coordination of movements;

· fine muscle sensitivity;

· ability to perform swift and complex activation;

· ability to act in limited time and shortage of time conditions;

· ability to restructure activities depending on the situation;

· quickness and speed of action;

· orientation in space;

· ability to extrapolate the development of a situation;

· ability to work quickly under pressure;

· high resistance to disturbance (sound and light);

· stability of the hypodynamic regime of action;

· stability during turbulence;

· resistance to overload;

· resistance to hypoxia;

· ability to process additional information along with the principal duties;

· ability to think and react in emergency situations;

· ability to influence action and will in emergency situations;

· low psycho-physiological value in professional activities.

Medical characteristic:

· condition of the nervous system;

· condition of the cardiovascular system;

· condition of the respiratory system;

· condition of the central nervous system;

· sight;

· colour sight;

· hearing;

· condition of the digestive organs;

· condition of the excretory organs;

· condition of the endocrine system;

· condition of the vestibular system;

· overall condition of health.

Anthropometric indicators:

· height;

· weight;

· life volume of lungs;

· bodily condition;

· central force;

· dynamometry;

· size of thorax;

· x-ray of the thorax;

· waistline, abdomen and wrist circuit;

· length of upper and lower limbs;

· body proportions.

Physical properties and health dynamics:

· endurance;

· speed;

· strength;

· agility;

· high productivity at work in complex conditions;

· dynamic condition of health.

Properties necessary for survival after an accident:

· psychological preparedness for possible emergencies;

· knowledge about how to use the rescue equipment available in the aircraft;

· ability to provide first medical care;

· ability to transmit the emergency signal from any place on the earth;

· ability to orientate after landing on water, in desert, tundra, or in other conditions;

· ability to find food and water in nature and ability to use the available means to survive;

· high resistance of the body to unfavourable environment, capacity for work, and stamina.

Conclusion

The list of groups of properties which form the human factor is based mainly on the development of a professional training system and identification and singling out of its tasks and goals.

The research and improvement of the professionally most essential professional qualities of the crew materialises in the context of identifying the said qualities in a common integral structure covering the human factor. Furthermore, according to the results of current scientific research, an insufficient level of initial professional training may be the reason for mistakes and faulty activities of the crew, which, in its turn, may cause aviation casualties and incidents.

Therefore, the research of the most significant components of the human factor should materialise as a body within a united system, based on internationally accepted and recognised standards, as well as in consideration of individual psycho-physiological properties. The most significant property components of the human factor which may have a major influence on flight safety are named and described in this paper.
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Dreimanis N., Šestakovs V. Cilvēciskā faktora komponentes

Darbā ir apskatītas un analizētas nozīmīgākās cilvēciskā faktora komponentes – gan fizioloģiskās, gan psiholoģiskās. Minētās īpašības pēc to raksturojošajām pazīmēm ir iedalītas deviņās īpašību grupās, turklāt apskatīta šo grupu savstarpējā mijiedarbība. Grupu īpatnību saraksts, kas veido šo cilvēcisko faktoru, bāzēts galvenokārt uz profesionālās apmācības sistēmas pilnveidošanu, identificējot un individualizējot uzdevumus un mērķus. Pētījums un apkalpes profesionalitātes pilnveidošana iekļaujas kopīgajā kvalitātes struktūras uzlabošanā, rēķinoties ar cilvēcisko faktoru kā vienu no komponentiem. Cilvēka faktora analīzes, ka visnozīmīgākās sastāvdaļas pētniecībai, vajadzētu materializēties kopīgajā un viengabalainajā sistēmā, kas balstītos gan uz starptautiski akceptētiem un atzītiem standartiem, gan rēķinātos ar individuālajām psihiskām un fizioloģiskām cilvēku īpatnībām. Šāda viengabalaina sistēma paaugstinātu lidojumu drošības pakāpi. 

Dreimanis N., Shestakovs V. Components of human factor

The main components of human factor are examined and analyzed in this article, including physiological and psychological components. These mentioned components are divided in nine groups, and analyzed interaction between these groups. The list of groups of properties which form the human factor is based mainly on the development of a professional training system and identification and singling out of its tasks and goals. The research and improvement of the professionally most essential professional qualities of the crew materialises in the context of identifying the said qualities in a common integral structure covering the human factor. Therefore, the research of the most significant components of the human factor should materialise as a body within a united system, based on internationally accepted and recognised standards, as well as in consideration of individual psycho-physiological properties. The most significant property components of the human factor which may have a major influence on flight safety are named and described in this paper.

Дрейманис Н., Шестаков В. Слагаемые человеческого фактора

В представленной работе рассмотрены и проанализированы главные слагаемые человеческого фактора, в том числе физиологические и психологические качества человека. Упомянутые качества разделены на девять групп, и далее рассмотрено взаимодействие между этими группами. Кроме того, рассматриваются группы качеств пилота, которые необходимо совершенствовать на основе профессионального обучения. Оно должно проводиться в соответствии с выполняемыми задачами и поставленными целями. Исследование вопросов совершенствования профессионального мастерства показало возможность объединения отдельных рассматриваемых качеств в единую систему качеств. Данное объединение было произведено в соответствии с международными стандартами и с учетом индивидуальных психических и психологических качеств человека. Данная статья содержит описание системы наиболее существенных особенностей человеческого фактора, оказывающих непосредственное влияние на безопасность полетов.
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