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Abstract

New technology is needed for public transportation systems to address future environmental issues, efficiency, and safety regulations. Primary drivers are innovations involving automated and independent mobility technological solutions. The primary goal of implementing airplane technology tools is to reduce errors occasioned by human factors. However, some solutions and empirical results have shown that technology causes new types of failures. Nevertheless, technological advancements have drastically decreased the rate of accidents in air transport by enhancing safety and efficiency. Other players in the transport sector can learn from the aviation industry and adopt similar technology to enhance safety. Nevertheless, additional research is needed to determine the extent of human authority over these technologies and the safety-critical obstacles when these systems interact.






















Flight Automation and Flight Management Systems
Introduction
Air travel is a significant industry that is influenced by multiple worldwide changes and technological advancements. At the same time, it is a global aim of the aviation industry's decision-makers to offer safe, effective, convenient, and ecologically friendly transportation systems – systems that must be fully secure to evade accidents and fatalities. When looking at advancements in aviation fatality rates after WWII, there is massive safety progress from the early 1960s onwards, which can be understood partly by the emergence of new technologies such as flight automation and flight management infrastructures. As per IATA (2021), aviation accidents and fatalities declined from 52 cases in 2019 to 38 in 2020. Amankwah-Amoah (2020) demonstrates that technology and innovation have lowered the accident rate and fatalities to 0.01 per million flight time. This paper aims to research the latest in-flight automation and flight management systems and determine whether these technologies have introduced a new set of risks to the aviation industry. The paper is organized into different sections. The introduction touches on a brief overview of the topic and its importance. The research focuses on the background of the issue, the literature review is conducted, and secondary data is considered for the research to obtain crucial information on the topic of interest. Data analysis and results will be conducted and communicated and based on the results. The results are interpreted in the context of the problem in question. Finally, based on the inferences from data analysis, recommendations are offered to address the problem.
Background
	Before the advent of flight control systems and the automation of flights, safe operation reasoning in air transport was reactionary. Despite the reality that airline safety is higher than that of other methods of travel, this approach was inadequate given the nature of the sector. Because systems have become even more intricate in the last 70 years, safety practices have become similarly tricky, as pilots and airline personnel must comprehend how these rapid technologies work, necessitating progressive training for the airline staff.
	Since the beginning of commercial airlines, design faults and concerns have hindered early airline technology development. The rate of crashes has decreased since the emergence of aircraft engines in the mid-twentieth century. The average distance between them has risen to one in 100,000 flying hours. In today's aircraft industry, automation and flight management systems are nothing unique. Varying forms of digitization have accompanied aviation since its humble origins over a century ago.
Literature review
	As suggested earlier, automation and the adoption of technological systems like flight management technology is nothing new. Automation is the completion of a task mechanically or electronically. For most instances, automation performs tasks that individuals can perform; regrettably, in some instances, it delivers many tasks that exceed individuals' cognitive and physical boundaries. There has been a significant increase in automated systems in air transport and many other sectors. Particularly in flight decks, there has been a rapid shift toward electronic systems rather than mechanical equipment. These innovative technologies are adopted for different reasons, key among them the safety and security of the aircraft and crew once airborne. As per Harris (2016), one of the primary reasons for incorporating technology into aircraft flight decks was the attempt to end pilot stress and fatigue throughout trips and the need for pilot intervention. As a result, automation is meant to take over some or all of the operator's smaller tasks while flying a plane. 
Amankwah-Amoah (2020) identifies two primary motivations for adopting automation and flight management systems in the industry: The urge to eliminate pilot error and economic gain. Structural, power systems and digital aircraft control systems are the three major types of technologies in the industry. The latter referred to the mid-80s digital advancement. Electronic liquid crystal screens replaced rotary round-dial instruments, allowing for a more interpretive outlook of various parameters inside a restricted line of vision. In modern jets, examples of this type of automated system include autopilots (automatic landing capability), auto-throttle (controlling turbine variables during distinct stages of flight), and flight management technologies, which store flight routes and aircraft performance characteristics.
According to Wendel (2019), aside from the intent of improving cockpit mechanization, reducing crew volume of work, and making the system perform better and more reliably, the main goal of automated systems is to reduce errors due to human variables as well as aerospace problems caused by these discrepancies. As per studies, nearly 73 percent of aircraft accidents are caused by human elements (Johari, 2018). The primary goal of implementing these innovations is to reduce errors caused by human factors. However, some implementations and empirical evidence have shown that mechanization causes new errors in the flight deck. Notwithstanding, as flight systems adoption increases, there are fears that pilots will be left in the dark due to the multiple flight management and automation systems. Gilliland and Dunnavant (2021) refer to the Airbus A320, which has approximately 190 devices located throughout the fuselage and engage in aspects that the flight crews might be uninformed of. As a result, some elements of automation may result in higher system complexity. As a result, aviation possesses a wealth of expertise that can potentially enhance transportation systems over and above aviation. One of the previous recommendations by experts is to allow flight crew and airport staff in charge of manning and operating flight management systems to be part of the process when these systems are being sourced and adopted. On most occasions, people are notified that new systems are being brought, and they are expected to be the custodians of these systems. Nevertheless, they had minimal input in their development, but they are expected to operate and maintain these technologies.
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