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The flight safety record has improved drastically throughout the years to arrive at an 

extraordinary low as far as accidents per million take-offs, while never accomplishing the 

"zero mishap" target. The presentation of automation on board air planes must be 

recognized as one of the main impetuses behind the decrease in the mishap rate down to 

the current level. All things considered, automation has tackled old issues at the end of the 

day caused new and various kinds of accidents. This stems from the manner by which we 

see safety, systems, human commitment to accidents and, thusly, restorative activities. This 

study entitled‖ The Effect of Automation on Workload Management‖ talks about aircraft 

automation started to take a regularly expanding role on the flight deck and has given the 

premise to the activity of business avionics in about a severe climate. The autopilot was a 

significant improvement as it opened up psychological and physical assets in high workload 

environments just as ordinary journey flight. Human factor issues identified with flight deck 

automation require careful information on airline pilots' impression of cutting edge 

mechanized aircraft. This comprehension is significant in planning viable training projects 

and building up the standard working systems (SOPs) of an airline that are expected to fly 

these aircraft securely. The motivation behind this study was to recognize the center 

segments of cutting edge flight deck automation and to build a legitimate and dependable 

instrument to quantify the impression of airline pilots as to computerized flight deck systems 

on present day commercial stream aircraft. 
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1. Introduction 

An aircraft landed securely is the consequence of an 

immense hierarchical exertion required to adapt to an intricate 

system made up of people, technology and the environment. 

The flight safety record has improved drastically throughout the 

years to arrive at an extraordinary low as far as accidents per 

million take-offs, while never accomplishing the "zero mishap" 

target. The presentation of automation on board air planes 

must be recognized as one of the main impetuses behind the 

decrease in the mishap rate down to the current level. All 

things considered, automation has tackled old issues at the 

end of the day caused new and various kinds of accidents. This 

stems from the manner by which we see safety, systems, 

human commitment to accidents and, thusly, restorative 

activities. With regards to aeronautics, technology isn't a point 

in itself, however ought to adjust to a previous environment 

shared by an expert network.  

From the beginning of fueled flight, the requirement for 

flight control help was quickly perceived as a way to improve 

safety and lessen pilot workload. Lawrence Sperry is attributed 

with building up the main system to mechanize piloting control 

assignments, which he effectively exhibited in 1914. He later 

proceeded to create and patent the gyroscopic instruments that 

have become the establishment of current instrumentation. On 

account of the boldness of early flying pioneers like Wiley Post 

and Jimmy Doolittle, aircraft automation started to take a 

regularly expanding role on the flight deck and has given the 

premise to the activity of business avionics in about a severe 

climate. The autopilot was a significant improvement as it 

opened up psychological and physical assets in high workload 

environments just as ordinary journey flight. Airlines have 

likewise advanced autopilot as a way to decrease fuel costs 

and help their primary concern. Fundamental autopilots 

immediately offered approach to progressively unpredictable 

and keen flight automation systems and turned out to be further 

developed and reliable, enabling pilots to turn out to be 

increasingly needy upon their utilization. As technology 

progressed into the 21st century, the avionics industry has 

constantly kept pace, actualizing the most current on-board 

systems and electronics, for example, the Electronic Flight 

Instrumentation System (EFIS) and Flight Management System 

(FMS). 

 

2. Literature Review 

Faulhaber, Anja. (2019) higher levels of automation have 

come to change human roles in the cockpit. Thus, an additional 

reduction of the crew size from 2 pilots to one is now an 

alternative. Such single pilot operations (SPO) want to give a 

minimum of the exact same safety requirements as present 

day two crew operations (TCO). The current study aims at 

determining possible concerns related to workload and pilot 

efficiency during SPO instead of TCO. 14 pilots flew quick ILS 

approach & landing scenarios in a fixed base A320 flight 

simulator. A 2x3 factorial design was used with the elements 

crew configuration (SPO and TCO) as well as scenario 

(baseline, turbulence as well as abnormal). Subjective 

workload as well as performance information ratings has been 

collected. The results suggest that workload may be tricky 

mainly throughout abnormal circumstances. The style of ample 

assistance strategies for this kind of circumstances will be a 

significant struggle for the implementation of SPO. 
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Dr. Valerie Gawron (2019) Automation has been applied 

in aircraft since 1891 when Sir Hiram Maxim patented the first 

stability augmentation system. During the 20th century, 

automation was applied to almost all aircraft systems. In 

parallel a rich body of research evolved from 1970 to 2000 to 

enhance automation’s effectiveness as well as to better 

understand its limitations. The objective of this paper is to 

summarize that research for current day applications. 

Background: Numerous aviation accidents occurred in the 

period from 1970 to 2000. A series of analyses of these 

accidents were conducted. From these analyses and the 

research, guidelines were developed to avoid automation-

related issues. Method: An extensive literature review of both 

the research and safety analyses was conducted. The focus 

was on commercial airline aviation. Results: The research, 

accident analyses, and guidelines based on the analyses are 

presented. Conclusion: Lessons learned in the 20th century 

were extensive and based upon both research and accident 

analyses and should be applied to the development of 

autonomous aviation systems lest we repeat the mistakes of 

the past. 

RamgopalKashyap (2019) the aim of this chapter is to 

research and fundamentally evaluate counterfeit shrewd 

frameworks to recognize for outperforming human insight in the 

flights and its conceivable ramifications. How artificial 

intelligence (AI) makes current airship framework incorporates 

an assortment of programmed control framework that guides 

the flight team in route, flight administration and enlarging the 

security qualities of the plane, and how building aircraft engine 

diagnostics ontology, air traffic management, and constraint 

programming (CP) is useful in ATM setting. How flight security 

can be enhanced through the advancement and usage of 

mining, utilizing its outcomes and knowledge-based 

engineering (KBE) approach in an all-encompassing 

methodology for use in airship reasonable outline, is discussed. 

The early recognizable proof and finding of mistakes, the study 

of huge information and its effect on the transportation 

business and enhanced transit system, the agent-based mobile 

airline search, and booking framework using AI are shown. 

Fas Millan et al., (2019) This document details a vital 

element of NtoM, a concept of operations (ConOps) already 

under development, which focuses on the awareness, security 

as well as efficiency of Remotely Piloted Aircraft System 

(RPAS) pilots controlling a number of flights at one time in non 

segregated airspace. An explanation is going to be provided of 

exactly how the ConOps indicates capturing, representing, 

predicting as well as managing the workload of the pilots. As 

an example several of the functions of the idea, it was required 

to explain a representation of the workload related to the 

duties. A man-made job atmosphere which utilized the NtoM 

prototype was created as well as utilized to assess the 

demands of attention and time of pseudo pilots depending on 

the effectiveness of theirs while executing the responsibilities 

as well as job overlaps, figure out the best threshold of 

workload allowed for a pilot and identify incompatibilities 

involving projects. These values served like a reference to 

develop demanding test scenarios, which helped to disclose 

weaknesses and inspire improvements that were dealt with in 

the subsequent phase of development. 

Marla et al. (2018) discussed different classes of robust 

aircraft routing models from a data-driven perspective and 

developed a compact mathematical formulation model to solve 

the airplanes’ tail assignment problem (i.e., assigning the 

airplanes to flight legs) with the objective of minimizing the total 

flight operating and maintenance cost. They introduce a hybrid 

optimization-simulation aircraft scheduling methodology, 

methodology, in which a mixed integer nonlinear programming 

model is developed for optimize aircraft maintenance routing 

and a Monte-Carlo based procedure is used for sequentially 

adjusting the flight departure times. They developed a new 

integrated scheduling problem to optimize the choice of flights 

and aircraft maintenance routing based on the real world data 

provided from an airline information technology provider called 

Lufthansa Systems. They solved two closely related airline 

planning problems, i.e., the robust weekly aircraft maintenance 

routing problem and the tail assignment problem, in order to 

minimize the total expected propagated delay of the aircraft 

routes. They developed a real-time active routing approach via 

a database for airport surface movement. They investigated the 

single day aircraft maintenance routing problem by applying the 

recoverable robustness framework and the Pareto-optimal 

approach. They proposed a systematic-simulation-based 

approach for the identification and implementation of a 

scheduling rule in the aircraft engine maintenance. 

Salah-ddine et al., (2018) Air passenger will almost 

double to 7.8 billion based on the international air transport 

association 2036 forecast (one), meaning the speed of air 

traffic is going to increase exponentially leading to substantial 

congestion, flight delays, and pollution. In order to keep these 

statistics of aircrafts at secure distances from one another, to 

point them during takeoff and landing from airports, to guide 

them around weather that is poor and make certain that traffic 

flows easily with little delays; there's a demand of new 

command methods, as well as enhanced procedures. The 

optimization as well as automation of air traffic control has 

been the topic of several studies within the last years. The goal 

of this particular paper is actually reviewing systematically 

current exploration of the literature regarding the automation as 

well as optimization of air traffic control systems. 

 

3. What is automation? 

 As indicated by a common meaning of automation, the 

last might be characterized in the accompanying manner: 

"Automation is the utilization of control systems and information 

innovations to lessen the requirement for human work in the 

creation of merchandise and ventures". Another conceivable 

definition, appropriate the aeronautics space, could be: "The 

strategy of controlling a device, a procedure or a system by 

methods for electronic as well as mechanical gadgets that 

replaces the human life form in the detecting, decision-

production and conscious output".  

As indicated by Parasumaran and Sheridan, "automation 

can be applied to four classes of capacities:  

 Information acquisition;  

 Information analysis;  

 Decision and action determination;  

 Action usage"  

Information acquisition is identified with the detecting and 

enlistment of info data. These activities are equal to the 

principal human information handling stage, supporting human 

tangible procedures. On the off chance that we receive a 

decision-production model dependent on observation, 
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recognizable proof, mental procedure, decision, action, 

development and input, information acquisition could be 

compared to the initial step: recognition. We should envision a 

camcorder and the guide it offers in observing movement. It 

replaces persistent, exhausting, tedious human perception with 

solid, objective and basic data on the environment. Automation 

may deal with these capacities, as it is increasingly productive 

in distinguishing contrasted with humans, while – 

simultaneously – it offers the probability of situating and 

arranging the tangible receptors, tactile preparing, starting data 

pre-handling before full discernment, and specific consideration 

(e.g.: the focus work in a camera). Information analysis is 

identified with subjective capacities, for example, working 

memory and inferential procedures. It includes cognizant 

observation and control of prepared things. It takes into 

consideration brisk recovery of information in the working 

memory. In flying, this sort of system is comprehensively used 

to furnish pilots with prescient information, for example, how 

much fuel will be accessible at goal, where the highest point of 

climb or top of plummet will be so as to streamline the flight 

way, etc. 

 

4. Automation In Airplanes 

Today technology has changed the circumstance 

significantly. Airplanes are made so propelled that they are 

overriding the human skills. The inquiry emerges from today 

propelled airplane technology is that how system work for a 

pilot. Current airplane of today incorporates every one of those 

capacities that are versatile to such an extent that it needs 

close to two crew individuals (Pilot and First Officer) to work it. 

Beforehand, there was a workload of physical terms, for 

example, ascertaining route physically, physically controlling 

control section and checking on landing design which required 

five crew individuals (Pilot, First officer, Flight specialist, guide 

and radio communicator) to work every one of these capacities. 

Because of fast development in automation innovations, the 

flight deck has changed drastically in both cockpit crew and 

aircraft tasks terms. As indicated by a point of view, cockpit 

headway and automation has moved the undertaking of pilot by 

essentially dealing with the aircraft from physically flying it and 

along these lines, the role of pilot likewise moved from 

controllers to system chiefs. To accomplish the productivity of 

such automation, in any case, needs enormous measure of 

data from flight plan that must be put away in computer 

memory. In any case, shockingly, the capacity of human mind 

to acknowledge that colossal data and review it and settle on 

unsafe decision dependent on that data has not been changed. 

It is additionally requesting to ace about each system working 

in the aircraft than physical workload in conventional airplanes. 

 

5. Workload Management  

Pilots regularly portrayed long period of time in present 

day, profoundly computerized aircraft where workload was low. 

Apparently utilization of robotized systems may diminish 

workload during a lot of ordinary operations, yet during 

requesting circumstances (e.g., certain periods of flight when 

the preplanned flight way is changed, for example, being 

vectored off an unpredictable technique, at that point vectored 

back on to continue the strategies, or programming and 

checking a RNAV approach, change of runway task during taxi, 

or during non-typical or crisis methods), utilization of the 

computerized systems may add intricacy and workload to the 

pilots assignments. In typical operations an exceptionally 

robotized airliner might be simpler to fly than past ages of 

aircraft at the same time, in a non-ordinary circumstance, it 

some of the time is relatively harder. In the WG analysis, high 

workload and time pressure were basic vulnerabilities 

recognized in the factor analysis of occurrence data. Numerous 

administrators perceive this and give procedural direction to 

decrease/oversee workload (regularly the workload of the PF) 

at basic periods of flight. Strategies seen included; Focusing on 

the assignment – style that depicted the undertaking to be 

practiced and characterize who, when or how it is to be 

finished; Focusing on workload – techniques that shed errands 

to different crewmembers when workload is high; Focusing on 

dangers – methods that guide the utilization of flight way 

management systems, relying upon the dangers being 

overseen by the crew; or A blend of the above. Many 

administrators are endeavoring to manage these issues 

through procedural change.  

One officer portrayed a significant distraction management 

program motivated by an ongoing LOSA that endeavored to 

constrain the quantity of interruptions into the flight deck during 

the basic pre-takeoff stage. The above sections talk about high 

workload circumstances; in any case, the WG likewise heard 

worries about low workload and endeavors to keep up flight 

crew commitment with the jobs needing to be done. Pilot might 

be farther of the control circle in some operational 

circumstances – how would we reconnect them given the most 

ideal utilization of mechanized flight way management 

systems? One arrangement that was referred to by an 

administrator was to have the pilots go through the Heads 

Display to hand fly exactness approaches as opposed to 

utilizing auto land for approach and landing operations. Their 

experience was that the pilot was increasingly occupied with 

the methodology and was prepared to hand-fly the convoluted 

go-around if vital, which was not the situation when the pilot 

needed to make the change from watching the robotized 

systems fly the way to deal with assuming responsibility for the 

aircraft from the autopilot. 

 

1. Automation and mental workload 

Mental workload is a significant factor being used of 

automation. One of the fundamental purposes behind 

presenting automation in complex systems is to diminish 

workload, and in this manner to decrease human blunder. 

Nonetheless, proof shows this isn't really valid in all 

circumstances. Rather, analysts contended that automation 

simply changes how work is cultivated. Analysts have even 

guaranteed that in certain occurrences the presentation of 

automation may expand the workload. He advised that 2 out of 

10 robotized systems may work well under times of low 

workload and become a weight during high workload periods. 

Mental workload is identified with the idea of information 

handling which thusly is identified with consideration. Focusing 

is troublesome, particularly for exhausting, repetitive and 

monotonous inquires. It has been discovered that occasionally 

one is selective in focusing consideration and in that procedure 

one overlooks other related occasions. In the present quick 

paced society, another kind of consideration viz., separated 

consideration prevails, which alludes to the capacity to focus 

consideration on more than one occasion all the while. The 
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isolated consideration is a period sharing marvel. This is an 

engaging term since it suggests sharing of mental assets. In 

spite of the fact that on occasion isolating consideration among 

a few assignments conceivably brings about not exactly ideal 

execution, the standard exercises of most present day 

occupations request consistent dependence on partitioned 

consideration. Along these lines, currently one of the most 

inquired about points in human variables includes the 

designation of mental assets in task execution. The 

fundamental thought behind mental workload is a correlation 

between an individual's restricted mental assets and the assets 

requested by the errand; another approach to see it is the 

information handling requests set on an individual by an 

assignment. Automation has been planned with the target to 

lessen administrator's workload in any case, results 

recommended that automation doesn't really decrease 

workload. Scientists brought up that automation could lessen 

the human administrator's workload to an ideal level, in the 

event that it is reasonably planned. Further, if automation is 

actualized in an 'ungainly way ', workload may not be 

decreased.  

It is indicated that automation could expand workload as 

opposed to diminish it. It could be on the grounds that right off 

the bat, automation may change the example of workload 

crosswise over work portions. Second, the requests of 

checking can be impressive and it is accounted for that 

elevated levels of workload could prompt blunders and system 

disappointment, while low workload could prompt 

complacency. Therefore, it could be a purpose behind utilizing 

automation in any case to diminish levels of popularity on the 

administrator, coming about decrement in human blunder. Be 

that as it may, none of the scientist h as endeavored to look at 

the corresponding effects of expanded automation is preparing 

and automation unwavering quality on checking of automation 

disappointments and workload. There are various inquires 

about that serve observational help for the result of automation-

incited complacency and workload. In any case, it has not been 

endeavored to look at the related effects of auto-preparing, 

automation unwavering quality on the checking execution and 

workload in perform various tasks environment. A few analysts 

have detailed the relationship for succinct introduction periods 

after little or broadened measure of manual preparing. A few 

investigations have additionally proposed that automation 

should be structured with the target to decrease administrator's 

mental workload, and some different examinations have 

recommended that automation doesn't really diminish 

workload. In perspective on these disputable issues about the 

role of preparing, dependability and workload on the 

recognition of automation disappointments an endeavor has 

been made to look at the effects of expanded preparing in auto 

mode and automation unwavering quality on the connection 

between checking automation disappointment (automation-

instigated complacency) and mental workload. We set forward 

that: 

 The measure of automation preparing would decrease 

automation-prompted complacency,  

 Automation-instigated complacency would be logically 

higher over the time spans for high static automation 

unwavering quality and  

 High static automation would lessen mental workload.  

2. Automation Advantages and Disadvantages  

1. Increases passengers comfort;  

2. Improved flight way control and decreased climate 

minima;  

3. Systems checking shows combined with symptomatic 

help systems (Electronic Centralized Aircraft Monitor 

(ECAM)/Engine Indicating and Crew Alerting System 

(EICAS)) bolster upgraded pilots' and upkeep staff 

comprehends of aircraft system states. 

Notwithstanding, when looked with an intricate 

disappointment occasion, the typically 'easy to 

comprehend' disappointment information can 

overwhelm the crew and either prevent conclusion or 

occupy the crew from the standard undertaking of fly 

the aircraft;  

4. Automation can assuage pilots from dull or non-

compensating undertakings for which humans are 

less fit, however it constantly changes the pilots' 

dynamic association in working the aircraft into a 

checking role, which humans are especially poor at 

doing effectively or for significant stretches. For 

instance, pilots who perpetually fly with Autothrottle 

(AT) connected with can rapidly lose the propensity 

for examining speed signs. Therefore, when the AT 

withdraws, either by plan or following a glitch, the 

pilots won't notice or respond to even huge speed 

deviations.  

5. Good automation diminishes workload, liberates 

intentional assets to focus on different undertakings 

yet the need to 'deal with' the automation, especially 

while including data passage or recovery through a 

key-cushion, puts extra assignments on the pilot that 

can likewise expand pilot workload. Interestingly, poor 

automation can diminish the administrators' situational 

mindfulness and make huge workload challenges 

when systems fall flat. 

3. Flight Crew - Automation Interaction Issues  

Essential manual and psychological flying abilities can 

decrease in view of absence of training and feel for 

the aircraft. This is exacerbated if administrators 

effectively dishearten flight crew from manual flying or 

farthest point the manual modes they may utilize – for 

example restricting manual flying with Auto-Throttle 

separated;  

Sudden automation conduct: un-instructed separation 

brought about by a system disappointment bringing about 

mode inversion or unseemly mode commitment by the pilot 

may prompt antagonistic outcomes;  

Pilots collaborating with automation can be diverted from 

flying the aircraft; selection of modes, annunciation of modes, 

flight executive directions might be given more significance 

than estimations of pitch, force, roll and yaw thus taking care of 

automation can occupy the flight/crew pilots from observing 

flight path;  

Flight crews may invest an excess of energy attempting to 

comprehend the inception, conditions, or reasons for an alert or 

of different cautions, which may divert them from other need 

undertakings and from flying the aircraft;  

Short notification changes by ATC requiring reconstructing 

of a flight or landing runway are conceivably unsafe because of 

the plausibility of wrong data section and crosschecking in a 
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period basic circumstance. This makes extreme workload. 

Diminishing the degree of automation in such conditions to 

essential modes, for example, Heading Select, Flight Level 

Change can purchase the existence to re-program FMS as and 

whenever required.  

Demonstrative systems are restricted concerning 

managing various disappointments, with sudden issues and 

with circumstances requiring deviations from Standard 

Operating Procedures (SOPs);  

Unexpected circumstances requiring manual supersede of 

automation are hard to comprehend and oversee, can make a 

surprise or frighten effect, and can actuate pinnacles of 

workload and stress. Except if the crew has been effectively 

prepared and is enough drilled in taking care of such 

circumstances, flight deck workload levels can arrive at where 

crew co-activity turns out to be seriously tested. Great 

preparing in surprise and frighten can be effective.  

For exceptionally mechanized aircraft, issues may happen 

when changing to debased modes (for example various 

disappointments requiring manual or less mechanized flight);  

Data passage errors (either mistakes or composing errors) 

made when utilizing Electronic Flight Bags (EFBs) 

notwithstanding flying systems may have basic results; errors 

might be progressively hard to forestall and distinguish as there 

is no system check of the consistency of the registered or 

entered qualities and technology gives a specific feeling of 

certainty (if the data entered in the machine are acknowledged, 

they ought to be OK);  

In basic circumstances following disengagement or 

disappointment of the automation, the caution system just 

shows the condition met however not the action to take (in 

spite of the fact that the action that the flight crew must take to 

recover control is known);  

It might be hard to comprehend the circumstance and to 

pick up/recapture control when automation arrives at the point 

of confinement of its activity area and disengages or if there 

should arise an occurrence of automation disappointment;  

At the point when automation comes up short or 

separates, the assignments dispensed to the pilots/flight crews 

may fall past their abilities, exclusively as well as a group;  

Flight crew may not be adequately educated regarding 

automation disappointments or breakdowns or of their effects.  

 

6. Conclusion 

The essential issues canvassed right now the proficiency 

and capacity of the pilot to program the fundamental directions 

into the flight the board system. The more experience a pilot 

has with the aircraft's flight the executives system (as such, 

with programming in different capacities), the lower the cockpit 

remaining burden. Components of the outstanding burden 

factor incorporate the measure of time spent teaching the 

automation PC by means of the flight the executives system 

(heads-down time) and from that point having it achieve a 

particular assignment effectively. Different components 

additionally incorporate the systems required for securely 

working the aircraft and the capacity to keep up satisfactory 

situational mindfulness. The findings of this study emphatically 

bolster the results of research directed by the Royal 

Aeronautical Society which recommended that there are 

explicit factors which influence pilots' view of mechanized flight 

decks. On the off chance that associations need to cultivate 

safe flying tasks, they should be available to the movements in 

training strategies that might be vital in a changing and 

dynamic flying condition. A key predecessor to execution and 

safety has all the earmarks of being an airline pilot's sure 

impression of automation, which infers that airline 

managements must advance such positive recognitions by 

giving a reasonable situation. In light of the nature and intricacy 

of the modern progressed robotized flight deck, this study 

prescribes that the pilots of aircraft with such glass cockpits 

must exercise an internal locus of control standard. As such, it 

is dependent upon every single pilot to assume positive 

responsibility for the learning condition, to study and get their 

aircraft intentionally, without being incited to do as such and all 

the time. Such a rich excitement for information is the 

fundamental structure square of safety and the ability of a 

progressed computerized aircraft pilot. By assuming liability for 

their own learning, pilots can moderate dormant imperfections 

in training techniques, aircraft structure and the operational 

condition. 
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