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Abstract  

This paper presents the application of automation techniques in different 
areas of aerospace industry such as; 4D printing prospects, automated aircraft 
tracking, laser marking, automated fiber placement, acoustic emission detection, 
analysis of the aircraft carrier for landing task, flexible and automated production, 
function allocation between automation and human pilot, automated selection and 
assembly, autonomous control reconfiguration, sensor monitoring during the process. 
In this study, we have explored the existing automation techniques and also find out a 
better way to implement in the future to minimize the human efforts and time. These 
technologies based on automation and artificial intelligence that will help us to make 
the process more efficient, stable and flexible. Moreover, aspects of the changeability 
and adaptiveness of the automation system have to be considered. The aim of this 
study to identify the opportunities and scope for future research trends in the field of 
aerospace industries.  

Keywords: Automation, Robotics, Artificial Intelligence, 4-D Printing, 3-D printing, 
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I.      Introduction 

From 1981 to 2016 the aircraft production is increased by 220% because of 
the increase by 4.7 component annual growth rate (CAGR) demand of traveling 
through the airline industry prospects due to free technology and competition 
provides the opportunity to aerospace industry globalization where the demand raised 
for low manufacturing cost and simplicity in assembly and flying cost per hour are 
increasing the innovation of the 4-D printing technology steps further by minimizing 
the number of components and less consuming of time for the change of the 
computational fluid dynamics (CFD) the summarized pros and cons uses 4-D printing 
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is used for the what purpose in aerospace industry by 3D smart material is recognized 
and the AM companies are required to document the methodologies of each material, 
however, there are too many technologies 3D printing techniques that are to be 
developed to the 4D printing for the aerospace industry [I]. 

The first successful powered airplane made flight at kitty hawk, North Carolina, US 
1903, aircraft tracking for park and landing is difficult, now a day’s easy to airplane 
tracking and landing by using automation, now a day’s easy to airplane tracking and 
landing by using automation soundscapes and managing air tours by automation, 
tracking air tours using ADS-B technology relevance to landscape planning, in 
airspace can be classified into class A, B, C, D and E airspace, automation used for 
aircraft tracking for park visitors use landscape planning everything to be automated 
in aerospace, information collecting data about cleaning and screening [II]. 

The industry in order to protect, promote and enhance the importance of activities, 
applies various method of achieving the traceability characteristics to reduce the 
forgery to prevent these things and to improve the quality of products of the laser 
marking is used widely for flexible and in the modern method for getting a permanent 
marks and for the traceability information alphanumeric logos, barcode and data 
matrix codes are used, the main role of the heat input is the feasibility and in this 
particular three different states  

1) Marks are irregular to due high heat inputs. 

2) Normal and regular marks. 

3) Normal but less heat due to low heat input. 

But by the consideration of the mark state procuring was of the same for titanium and 
also cold prayed water but the coating preparation depth is higher when compared to 
the massive material and the making penetration depth is used for the evaluation of 
the geometry making [III]. 

II.    Literature Survey 

The global market uses carbon-fiber-reinforced plastic to manufacture heavy 
parts such as the skin of fuel gauges and wing covers. To defining the requirements 
for the automated fiber placement head, a process analysis of production, the 
development of innovative aerospace stiffening structures in manufacturing cell using 
experimental studies and processes needed, there are 5 modular AFP head such as 
structure of the laying head, material supply unit, feeding unit, cutting and heating 
unit and process monitoring is used to build automated fiber placement [IV]. 

Moreover, acoustic emission is the term given to the physical phenomenon whereby 
the small amount of elastic energy is released within a structure by a mechanical 
mechanism. The damage is detected by types of health monitoring and non-
destructive testing. The purpose of methodology in which accurate detection and 
location of fatigue fracture source location forms the “front end” of the proposed 
methodology and other methodology is spatial clustering and fracture detection, 
visualization and also another important step in the proposed methodology to ensure 
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the best representation of the analyzed data, validation testing is used to validate the 
methodology [V]. 

However, the piloted aircraft carrier landing represents one of the more demanding 
tasks in modern aviation, vehicle, and landing environment, and carrier landing 
approach, in aircraft chosen for study purpose only, of vehicle and landing 
environment, machine design philosophy is must be required for aircraft carrier 
landing task, pilot model and visual cue model is described aircraft control, design 
philosophy using automation to description of the control system. Pseudo-sliding 
mode design of the control system design with stability ensured bandwidth 
determines performance, vehicle system and computer simulation [VI]. 

Thereafter,the air travel market is the continuous growth In the recent global market 
material limitations, automated production of sandwich panels and technical 
requirements and limitations these are the background in the automated production, 
the main agenda for automated production of sandwich panels, optimizing the process 
plan to get flexible manufacturing, preliminary testing of material property 
characteristics based on the optimized process chain we need to prepare the plant 
concept,  and then plotting models to be prepared as per standard, simulation of 
automated production chain for cell design [VII]. 

However, the principal function of air traffic management is separation assurance is 
used to maintain a minimum separation distance between aircraft from restricted 
airspace. Analysis of automation and the human pilot is accurate for example task 
analysis, Petri net modeling, behavior and automation level analysis we need to 
identify potential loss of separation and resolution selection, it has to be use level of 
automation confect resolution scenario like Petri net model of conflict detection. 
Resolution selection there six subtasks in airborne separation assurance and 
resolution implementation [VIII]. 

Moreover, the jet engine has to do regular maintenance and overhaul intervals 
throughout their life cycle. To provide safety in process operation and need to 
maintain economic efficiency, rotor designs and assembly process. In modern jet 
engines essentially three different designs for compressor and turbine rotor and next 
process is assembly and completed automated, automated selection and assembly is 
flexible and increasing accuracy, before preparing jet engine compressor and turbine 
standard measures have to be taken, description and analysis of blade width 
measurement is to be as per standards, force guided assembly on the drum is 
manufactured by standard industrial robot [IX]. 

However, the vehicle used in aerospace designed in a way to be an autonomous and 
an intelligent weapon for the future, it is designed to perform complex mover like 
surveillance attacking satellite and for transportation in the space combat for the inner 
atmospheric field with uncertainty to achieve this lot of problem researchers have 
done intelligent autonomous flight control system was discovered for reentry of 
vehicle and works on the principle of fuzzy logic controlled and the aerodynamic 
interior computation the PD Mandeni fuzzy logic controlled is used for the reentry 
characterized for the actuator configuration and is used for the ASV based on the 
control effectiveness for the estimation and the use of numerical simulation helps in 
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the effectiveness and the rationality of the algorithm for the smooth performance in 
case of varying environment, in the upcoming days extended algorithms are used for 
non-linear are explained [X]. 

Thereafter, the robots used in industries have demonstrated the use in smart and 
efficient type in the production, in recent days the mobile robots are the new approach 
for the application of machining of large aircraft and thus components, the system 
used in the research is based on CNC robot kinematic with secondary encoder device 
on every axes, the system is mainly a Siemen CNC control and the full-featured 
machine tool this helps additional possibilities for increased control strategies and 
calibration routine the workpiece forces and the size flexible solution for mobile 
platform to the robot extend workspace, the accuracy of the robot and the stiffness 
can be improved, the only way to improve both are by demonstrating the operation 
with help of implementation of the process of the secondary encoder system and the 
use of calibration and the other compensation strategies and the using of standard 
CNC control algorithms it is easy to make the other application of robot 
manufacturers in the future [XI]. 

Moreover, the long duration reliability of the electromagnetic relay in the field of 
aerospace affects the reliability of the material and aerospace system and it is difficult 
to avoid the bounce of contact of electromagnetic relay, which is the case of the 
material erosion and the abrasion of electricity when the collusion of the two objects 
take place basically it may rebound, in the electrical contacting the rebounding of the 
material may be result is the arcing, this arc caused by the contact bounce makes the 
surface being burned and the surface gets melted, this produces the abrasion and the 
contact welding at the end of bouncing and the contact bounce Is related to the 
structure of relay and the mathematical model is necessary for the relay, the shear 
deformation and the inertia effects of the cross-section and model of the contact for 
developed [XII]. 

However, numerous studies show that the modern flexible manufacturing system is 
successful in the manufacturing system and is based on the availability of real-time 
data about and operating process condition reliable model performance are very 
difficult to find so to avoid the manufacturing errors malfunction methodologies for 
monitoring. 

The process and control highly desirable usage of the advanced sensors and devices 
for process monitoring helps in faster production and optical performance is achieved 
and also in the high production and good final product quality it can help in a 
automation extension including cost of manual operation the use of sensor fusion 
technology to produce the fusion pattern vectors combining the extracted features 
from the laser lines of the two lines that are position and intensity signals used for the 
online monitoring of the tack waling of nickel alloys for aerospace components and to 
ensure the accurate weld product [XIII]. 

III.   Results and Discussion 

In Recent years avionics is growing from combined system architecture to 
integrated modular, the purpose of designing these ideas is to make the use of fast 
development in the field of microelectronics to provide the different backbone 
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network in these network several modular resources are interconnected to the large 
scale avionics the use of this information is to processing and message passing which 
helps in the function of the avionics and the improve the functional performance 
which also saves the cost of the space electronics is developing, similarly it is 
developing and should attend the following requirements of high-performance high 
reliability and intelligence to the sharing of data in the spacecraft of satellite or 
airship on track for the maximum amount of time is exposed to high heat and the 
radiation which is from the Astor-space, from these things the reliability of the 
computer is a major issue, the computer standardization in design Is developing in the 
field of aerospace and the architectural characters are common the advanced 
computer characters are summarized and the assessment model is created by ICP of 
F-35 is then verified and the process result is assessment for the efficient and 
practical and the future is estimated to evaluate the process in balanced design [XIV]. 

Expert system is the decision-making system of a human intelligent expert, the expert 
system is used to solve the complex problems by using a reasoning knowledge, like a 
domain expert the expert system is used in various applications in many domains like 
agriculture, medicine, control, maintenance and aerospace, aerospace is high tech 
core in the countries and aerospace is the indication for scientific and technologies for 
a country, the HPDES configuration and compiling provided, the high-performance 
processing can be achieved by using the multiple pattern detection can be done to 
different threads, which is used for computing the power to the parallel computer and 
virtual executable environment helps the HPDES suitable for the existing hardware 
and operating systems and the HPDES not only helps in detecting the error and 
exception also helps to perform well in CPU usage and robustness [XV]. 

IV.   Conclusions 

In this paper, we have discussed the application of automation in different 
areas of aerospace industries. 

1. Still, needs to explore the better way to apply the automation in the various 
fields of the Aerospace Industries. 

2. Still, needs to explore the better way to apply the sensors monitoring in the 
field of aerospace. 

3. Still, needs to improve and simplify the artificial intelligence in aerospace 
robots. 

4. Still, needs to explore the new optimization techniques to optimize the 
aerospace process. 

5. Still, it needs to research and development of new and hybrid automation 
techniques for aerospace industries. 
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