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INTRODUCTION

The air transport industry plays a major role in world economic activity and to maintain the safe and
efficient operation of aviation enterprises that allows maximum use to be made of enhanced capabili-
ties provided by technical advances. Nowadays the International Civil Aviation Organization (ICAO)
has added in its documents new approaches for achieving the main goals of the organization, which are:
to enhancing the effectiveness of global aviation security and to improve the practical and sustainable
implementation of preventive aviation security measures. These new approaches include the development
of progressive technology and human capability, the improvement of technological resources to improve
the quality of decision making of aviation personal (pilots of manned and unmanned aircraft, air traffic
controllers, engineers, etc. (ICAO, 2017; ICAO, 2018). The quality of decision dependences is using
innovative technology in aviation such as Artificial Intelligence (AI). The Al document “White paper”
of IATA (International Air Transport Association) presents the results of IATA research and develop-
ment activities on Al in collaboration with airlines. The new technologies of Al can be clustered in the
following capabilities, such as Machine learning (ML), Natural Language Processing (NLP), Expert
Systems, Vision, Speech, Planning, Robotics (IATA, 2016; ICAO, 2018). To increase the productivity
of work at each stage of the life cycle (LC) of aviation systems, different Al technologies and methods
can be effectively applied (Figure 1).

Figure 1. The synergetic effect - LC of aviation technique with using Al capability
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Artificial Intelligence is the simulation of human intelligence processes by modeling, computer
systems, and machines. These processes include learning (the acquisition of information and rules for
using the information); reasoning, estimation, and modeling (using rules to reach conclusions (approxi-
mate or definite results)); self-correction (estimation of obtained models). Particular applications of Al
include Expert System (ES); Decision Support System (DSS); Automated systems; systems of pattern
recognition, speech recognition, and machine vision, etc. (ICAO, 2017; IATA, 2016). Al (and DSS) are
effective for minimization risks and improve the quality of decisions in the aviation system.

BACKGROUND

Support for the safe functioning of ANS is one of the most important scientific and technical problems.
Statistical data show that human errors account for up to 80% of all aviation accidents (ICAO, 2004).
According to ICAO data (ICAO, 2013), compared with 2011, in 2012 the number of incidents in the
world decreased by 21%, in 2013 — on 13%; the number of fatalities in 2012 decreased by 10%, in 2013
—on 55%. Consequently, the least number of deaths has been fixed in 2012-2013, starting from 2004.
As a result of the decreased number of incidents, an increased number of departures, the frequency of
incidents in the world in 2012 has been reduced to 3,2 events per million departures and in 2013 —to 2,8
events per million departures. This is the lowest value since the ICAO started to monitor the frequency
of incidents in the world. Aviation systems cannot be wholly free from dangerous factors and connected
with them risks, while, the elimination of aviation events and serious incidents continues to be the final
goal of human activity in the sphere of aviation safety. Neither human activity nor systems created by
it guarantee a total absence of operating errors and their consequences (ICAO, 2013). In such a way,
safety is a dynamic characteristic of aviation with the help of which risk factors for flight safety should
steadily decrease. It is important to note that the adoption of efficiency indices of ensuring flight safety is
frequently influenced by internal and international standards and also by cultural features (ICAO, 2009).
While risk factors for flight safety and operating errors are under control, such an opened and dynamic
system as civil aviation may be controlled providing the necessary balance between flight performance
and safety requirements.

Latest demands of international aviation organizations directed on the implementation of an inte-
grated approach for the improvement of aviation safety. Many ICAO documents describe the problems
in aviation and include recommend the creation of support for a solution in each professional situation
(ICAOQO, 2005a; 2005b; 2009). One of the ways to increase safety by timely is the support of pilots in
emergency situations (ICAO, 2012). A modern approach, founded on the characteristics (Performance-
Based Approach — PBA) (ICAO, 2009), based on the next three principles:

— a strong focus on desired/required results;
— informed decision making (DM) driven by those desired/required results;
— reliance on facts and data for DM.

Herein the principle “using facts and data while DM” admits that tasks shall comply with the widely
known in Western management criteria SMART, which correspond to the abbreviation of five English
words: Specific, Measurable, Achievable, Relevant, Time-bound.

So-called aeronautical DM is DM in a unique environment — aviation. It is a systematic approach
to the mental process used by pilots to consistently determine the best course of action in response to a

659




15 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/applications-of-decision-support-systems-in-

aviation/260220

Related Content

Entrepreneurship as the Vantage Point

Madhu Kishore Raghunath Raghunath Kamakulaand Chandra Sekhar Patro (2018). Encyclopedia of
Information Science and Technology, Fourth Edition (pp. 3009-3019).
www.irma-international.org/chapter/entrepreneurship-as-the-vantage-point/184013

Technology Integration in a Southern Inner-City School

Molly Y. Zhouand William F. Lawless (2015). Encyclopedia of Information Science and Technology, Third
Edition (pp. 2609-2617).
www.irma-international.org/chapter/technology-integration-in-a-southern-inner-city-school/112677

Functional Design of Rural Public Space and Its Influence on Residents' Behavior

Zhenxin Zhang, Ruijie Zhaoand Qingjun Chen (2025). International Journal of Information Technologies
and Systems Approach (pp. 1-19).
www.irma-international.org/article/functional-design-of-rural-public-space-and-its-influence-on-residents-behavior/386163

Navigating Complex Systems Design with the PEArL Framework

Donna Champion (2016). International Journal of Information Technologies and Systems Approach (pp. 19-
31).

www.irma-international.org/article/navigating-complex-systems-design-with-the-pearl-framework/144305

Conditioned Slicing of Interprocedural Programs
Madhusmita Sahu (2019). International Journal of Rough Sets and Data Analysis (pp. 43-60).
www.irma-international.org/article/conditioned-slicing-of-interprocedural-programs/219809



http://www.igi-global.com/chapter/applications-of-decision-support-systems-in-aviation/260220
http://www.igi-global.com/chapter/applications-of-decision-support-systems-in-aviation/260220
http://www.irma-international.org/chapter/entrepreneurship-as-the-vantage-point/184013
http://www.irma-international.org/chapter/technology-integration-in-a-southern-inner-city-school/112677
http://www.irma-international.org/article/functional-design-of-rural-public-space-and-its-influence-on-residents-behavior/386163
http://www.irma-international.org/article/navigating-complex-systems-design-with-the-pearl-framework/144305
http://www.irma-international.org/article/conditioned-slicing-of-interprocedural-programs/219809

