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Abstract
The Super Aviation Aero Tech Corridor, a visionary initiative poised at the intersection of aerospace

technology, aviation, and sustainable transportation, represents a transformative concept in the modern
aviation landscape. The Super Aviation Aero Tech Corridor envisions a comprehensive network of aviation
infrastructure, research and development centers, innovation hubs, and manufacturing facilities strategically
interconnected to foster groundbreaking advancements in aviation technology. Beyond the conventional
notion of aviation corridors, this concept seeks to create an ecosystem of innovation, collaboration, and
economic growth on a global scale. This research paper explores the concept of a "Super Aviation Aero Tech
Corridor" as a strategic initiative in the aviation and aerospace industry. It delves into the historical
development of aviation corridors, examines existing case studies, and discusses the challenges and
opportunities associated with such corridors. The paper also highlights the potential benefits of implementing
a "super" corridor and provides policy recommendations for its successful establishment and management.
The investigation into this topic was motivated by the exhausted and upset expressions on the faces of police
officers, ambulance drivers, and patients' families, among other people. This research aimed to produce a
useful result that would assist the officials in performing emergency duties.

Keywords: Aviation, Policy recommendations, Innovation hubs, Aerospace industry.

1. Introduction

The aviation and aerospace sector undergoes aerospace technology and transportation. This

continuous transformation, fueled by technological
progress and the imperative for increasingly efficient,
environmentally sustainable, and interconnected
transportation systems. In this context, the concept of
a "Super Aviation Aero Tech Corridor" has emerged
as a visionary approach to fostering innovation,
collaboration, and economic growth within the
industry. [1] In an era defined by rapid technological
advancements and the ever-expanding horizons of
aviation, the concept of the Super Aviation Aero
Tech Corridor emerges as a visionary initiative that
has the potential to reshape the landscape of
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concept envisions a vast and interconnected network
of aviation infrastructure, research centers,
innovation hubs, and manufacturing facilities
strategically linked together to foster groundbreaking
developments in aviation, aero technology, and
related industries. Awviation corridors, in their
traditional sense, have served as vital aerial routes
connecting cities and regions, facilitating efficient air
travel and trade. However, the Super Aviation Aero
Tech Corridor represents a paradigm shift—a leap
into the future of aviation. It transcends the
conventional notion of corridors by integrating
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cutting-edge technologies, research and development
initiatives, and collaborative platforms that foster
innovation, sustainability, and economic growth on
an unprecedented scale. [2] The Super Aviation Aero
Tech Corridor is not a singular entity but a network
of interconnected nodes, each with its unique
specialization and contribution to the overarching
vision. These nodes encompass major airports
equipped with state-of-the-art facilities, research
institutions at the forefront of aero technology,
aerospace manufacturing hubs, and training centers
for the aviation workforce of tomorrow, and
regulatory bodies ensuring safety and compliance. At
its core, the Super Aviation Aero Tech Corridor aims
to drive progress in several key areas: [3]
Technological Advancements: By bringing together
research and development centers, the corridor
encourages the creation of cutting-edge aviation
technologies, from next-generation aircraft designs to
advanced propulsion systems and aviation
infrastructure innovations.

Economic Growth: It is envisioned as an economic
catalyst, fostering the growth of aerospace and
aviation-related industries. The corridor has the
potential to generate employment opportunities,
attract investments, and stimulate economic
development within the regions it encompasses.
Sustainability: Sustainability is a cornerstone of the
concept. The corridor seeks to develop and
implement eco-friendly aviation technologies, reduce
carbon emissions, and minimize the environmental
footprint of aviation operations.

Education and Training: With specialized training
centers and institutions, the corridor addresses the
need for a skilled workforce in the aviation and
aerospace sectors. It is a hub for education, training,
and skill development.

Collaboration and Innovation: Collaboration
between industry stakeholders, research institutions,
government bodies, and entrepreneurs is a
fundamental aspect of the corridor. It fosters an
environment where ideas flourish, innovations are
nurtured, and knowledge is shared.

Global Connectivity: The Super Aviation Aero Tech
Corridor is not confined by geographical boundaries.
It envisions seamless global connectivity, facilitating
international collaborations, trade, and knowledge

International Research Journal on Advanced Engineering Hub (IRJAEH)

International Research Journal on Advanced Engineering Hub (IRJAEH)

e ISSN: 2584-2137
Vol. 02 Issue: 06 June 2024
Page No: 1862- 1874

https://irjaeh.com
https://doi.org/10.47392/IRJAEH.2024.0256

exchange. Ultimately, the Super Aviation Aero Tech
Corridor represents a bold step toward a future where
aviation is not merely a mode of transportation but a
catalyst for innovation, sustainable development, and
global progress. The Super Aviation Aero Tech
Corridor is envisioned as an interconnected network
of aviation hubs, research institutions, aerospace
companies, and supportive infrastructure that spans
multiple regions or countries. It aims to create a
collaborative ecosystem that fosters innovation,
research, development, and the integration of cutting-
edge technologies within the aviation and aerospace
industry. [4]

2. Objective

e The goal is to make it easier for ambulances,
police cars, and fire trucks to move when they
are on emergency duty.

e With the aid of AR, VR, ARM, and Robotic
Arm technologies, hence a need to plan a
route in cities that are now undergoing metro
or over-bridge construction exclusively for
emergency vehicles.

e To regulate and monitor activity in the
Corridor, specialized software programs and
boom barriers using the aforementioned
technologies are to be created.

3. Literature Review

Historically, aviation corridors have played a vital
role in facilitating air travel, cargo transportation, and
technological advancements. Existing literature
emphasizes the importance of aviation corridors in
enhancing  regional  connectivity, = promoting
economic development, and streamlining aerospace
research and development activities. The evolution of
aviation infrastructure and technology has been a
remarkable journey spanning more than a century. It
has revolutionized how people and goods are
transported across the globe, shaped the modern
world, and opened up new horizons in science,
engineering, and commerce. Here's Figure 1 shows a
brief overview of the key milestones in the evolution
of aviation infrastructure and technology: Tables 1, 2,
3, 4, and 5 show the advanced aviation of aero tech
corridor results. [5]
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Figure 1 Evolution of Aviation Infrastructure and Technology

Table 1 Advanced Aviation Technologies

Propulsion Systems Description
Jet Engines - Revolutionized aviation in mid-20th century.
- Higher thrust, greater fuel efficiency, increased speed.
- Enabled long-range commercial aircraft.
- Backbone of global air travel.
High Bypass Turbofans - Improved fuel efficiency, reduced noise emissions.
- Commonly used in commercial airliners.
- Enhances environmental friendliness.
Hybrid-Electric Propulsion - Emerging technologies for carbon emission reduction.

- Potential for efficiency gains in regional and short-haul aircraft.

- Aligns with sustainability goals for aviation corridors.

Table 2 Lightweight and Composite Materials

Materials Description
Carbon Fiber Composites - Lightweight materials in aircraft construction.
- Reduce weight, increase fuel efficiency.
- Used in structures, wings, interiors.
- Contribute to improved performance.
Advanced Alloys - High-strength alloys (titanium, aluminum).

- Enhance durability, reduce maintenance, and increase reliability.
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Table 3 Avionics and Navigation Systems
Systems Description
GPS and Satellite Navigation - Transformed navigation, precise route planning.
- Efficient use of airspace in aviation corridors.
Fly-by-Wire Technology - Improved aircraft control, stability.

- Electronic systems integral in modern aircraft.

- Enhance safety, maneuverability.

Table 4 Sustainable Aviation Technologies

Technologies Description
Alternative Fuels - Research into sustainable aviation fuels (SAFs).
- Development of biofuels, synthetic fuels.
- Potential to reduce carbon emissions in aviation corridors.

Hydrogen-Powered Aircraft - Exploration as a zero-emission power source.

- Potential to revolutionize environmental impact of aviation.

Table 5 Digital Connectivity and Communication

Technologies Description
Satellite Communication - Improved in-flight connectivity.
- Enables real-time data transmission.
- Passenger internet access.
- Enhanced air traffic management in corridors.
Aircraft Data Analytics - Big data analytics, real-time monitoring.
- Insights into performance, maintenance, fuel efficiency.

- Optimization of operations within corridors.
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4. Challenges and Opportunities

The development of a Super Aviation Aero Tech
Corridor is a complex undertaking that involves
multiple stakeholders, technical challenges shown in
Figure 2, and regulatory considerations. Researchers

4.1. Challenges Faced
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and experts have identified several potential barriers
to the development of such corridors and have
proposed strategies for overcoming them. Here's an
examination of some of these barriers and suggested
approaches for addressing them:

Construction. Metro Project
Causes traffic conjunction and
stoppage which led to wastage

of time.

Figure 2 Challenges Faced in Super Aviation Aero Tech

4.2. Existing Work
The government had made certain bypass and "Mid-
way" roads for such cases but the Invade of Common
Vehicles are not stopped because of lack of
automated mechanism. Bypass have been made but
the connectivity with the city is not proper. Over
bridges have been made but the same problem again
the Common vehicles are not been stopped. [6]
Methodology: This research paper relies on a
qualitative analysis of existing case studies, policy
documents, and expert interviews to provide insights
into the concept of a Super Aviation Aero Tech
Corridor by giving Three Proposed Solutions for
Traffic Control System
Addressing Traffic Challenges with Augmented
Reality
e So, for the metro related problem We are
thinking to wuse the 3d-Modelling using
Augmented Reality, by which We can easily
locate the proper place of construction of left
over metro line, by using AR We will not only
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search a proper place but also, we can reduce the
deforestation and can also find a proper place for
planting the trees
e By fusing computer-generated information with

our actual world, augmented reality (AR) offers
information in real-time. Services for augmented
reality development are perfect for businesses
that take on large-scale construction projects. AR
can replace procedures like training, simulation,
product assembly and disassembly, performance
measurement, etc. in metro rail operations.
Manufacturing teams may become more
effective, accurate, and productive as a result
production teams. By using AR we can easily
eliminate the traffic related problem and also it
will reduce the time of Construction.

Promoting Cleanliness through Swatch Bharat

Campaigns and Innovative Mapping and Layout

with Robotic Arm Technology

Arrangement of Swatch Bharat Campaign as we did

it in our Swatch Bharat Project, we will tie up with
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some big MNCs to make more and More Awareness
regarding the Swachhta and cleanliness, also We will
Host some Seminars to make people know that how
dangerous it can be to put waste in the hole of pillars
as it will lead to poor base construction. The System
Parameters Are Given in Table 7 Below
e As we have used many technologies such as AR
and IOT, we can also use the Robotic arm facility
in making or drawing of map and layout of Metro
project and Special Corridor.
e Also, we can take help of CDAC and TRDDC in
the construction of Smarter Pune City.

4.3. Use of Corridor Management System

International Research Journal on Advanced Engineering Hub (IRJIAEH)

e ISSN: 2584-2137
Vol. 02 Issue: 06 June 2024
Page No: 1862- 1874

https://irjaech.com
https://doi.org/10.47392/IRJAEH.2024.0256

Utilizing 10T Sensors for Controlled Access in
Emergency Situations

By the use of IOT and AR We can construct a special
Corridor for Emergency services which will be used
only when there is an Emergency Situation and the
services needed to be fastened, what we will do is that
in the corridor we will put several 10T based sensors
enabled boom barrier in the Corridor which will only
open up when there is an Emergency Situation and it
is updated by Concerned Authority to the Special
Corridor management. Table 6 shows system
parameters. [7]

Q_L N o9 "

]

Figure 3 System Design / Architecture
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For the solenoid system we have

Ri(t) + L LY dl(t)

e(t) 1)

We assume that the solenoid produces a magnetic force proportional to the current in the coil,

f = Ki(t) )
The equilibrium equation of the arm is given as
_h_h 3)

X2 f2 1)

The force equation at point 2 is
dZ
fi=M, datcz 4)

The force equation at point 1 is

d?x d
dt2 Bx1+Kx1+f1 f %)

M,
Substituting Equation (2) for f and Equation (3) for fi to Equation (5) yields
d?x, dx1

1 .
My —5 +B x1+f2i = K; i(¢) (6)

Again substituting Equation (3) for x1 and Equation (4) for f2 Equation (6) yields

(Mll +M

ll) dzmg ll dm; l
12 2

7 B Ko ! Ki(t
ar L, dt ;2T i) (7)

Taking the Laplace transform of Equation (7) yields

((M%HM%) +B— + KX )Xg(s)—KI(s) (8)

2

Taking the Laplace transform of Equation (1) and substituting it into Equation (8) for i(t) yields

E(s)

Lo I I,
M2 Mt BLs + K2 Xo(s) = k)
(( * ) e 12) () =k TR D) )

Iy ls

The transfer function between the input voltage and the output displacement becomes

Xils) (7)

E(s) (M, + M)Ls3+ ((M; + My)R+ BL) s + (BR+KL)s+ KR

(10)

The angular position at point 2 is simply
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X—)(S) = 2
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2 360 2(*)
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(11)

Substituting Equation (11) into Equation (10) yields the transfer function between the input voltage and the

output angular displacement as

O,(s) 180

K;

E(s) -

Numerically the transfer function becomes

02(s)

" 7ry (My + My)Ls® + ((My + My)R + BL)s? + (BR+ KL)s + KR

0.8

E(s) s2+83s2+23.3s+34.5

Table 6 System Parameters

No Parameter Symbol Value
1 Side 1 rod length 11 1m

2 Side 2-rod length 12 3.75m
3 Mass of solenoid M 2 Kg

4 Mass at the rod side 2 M 3.5Kg
5 Spring stiffness K 38 N/m
6 Damping coefficient B 18 N- s/m
7 Resistance R 75 ohms
8 Inductance L 15H

9 Magnetic force constant Ki 0.014

5. Proposed Controllers Design
5.1. Augmentations of the Model with
Weighting Functions

In this section, we will focus on the weighted control
structure shown in Figure 3, where W1(s), W2(s), and
W3(s) are weighting functions or weighting filters.
We assume that G(s), W1(s), and W3(s) G(s) are all
proper; i.e., they are bounded when s —oo. It can be
seen that the weighting functionW3(s) is not required
to be proper. [8] First, we note that the weighting
functions are, respectively, for the three signals,
namely, the error, the input, and the output. In the
two-port state space structure, the output vector y1 =
[yla, ylb, yic] T is not used directly to construct the
control signal vector u2. We should understand that
yl is actually for the control system performance
measurement. So, it is not strange to include the
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filtered “input signal” u(t) in the “output signal” y1
because one may need to measure the control energy
to assess whether the designed controller is good or
not. Clearly, Figure 4 represents a more general
picture of optimal and robust control systems. We can
design an H 2 synthesis and H [J synthesis controllers
by using the idea of the augmented state space model.
Weighted control structure with the proposed controllers.
The weighting functions W1(s), W2(s), and W3(s) are
chosen as:

s+ 10
W1(S) =

10s+5 ’
=10
The H2 Optimal Controller become

s+ 15
; W3(S)

W2(s) = 55522

0.052465%+1.06453+6.4295%+16.465+21.75
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Figure 4 Weighted Control Structure with the Proposed Collectors

graph TD;

subgraph City Planning

A [Identify City Needs] --> B [Feasibility Study]
B --> C [Define Corridor Objectives]

C --> D [Select Corridor Location]

D --> E [Infrastructure Planning]

E --> F [Environmental Impact Assessment]

F --> G [Public Consultation]

G --> H [Regulatory Approvals]

H --> I[Implementation Phase]

graph TD;

subgraph Sustainability

Management]

subgraph Technology Integration
J [Advanced Technologies] --> K [AR, loT, [Community Outreach]
Robotics] end

K --> L [Data Collection and Analysis]

L --> M [Smart Infrastructure Integration]
M --> N [Operational Testing]

N --> O [Continuous Improvement]

end

Subgraph Corridor Operations

Q --> R [Research and Development] R --> S
[Collaboration with Stakeholders]

S --> T [Safety and Security Measures]

T --> U [Emergency Response Planning]

V [Vi Sustainable Practices] --> W [Resource
W --> X [Green Technologies]

end X -->Y [Emissions Reduction]
Y --> Z [Environmental Monitoring] Z --> AA

graph TD;

subgraph Economic Impact

AB [Economic Growth] --> ACE [Job Creation]
AC --> AD [Industry Development]
AD --> AE [Investment Opportunities]
AE --> AF [Regional Development]
end

A-->]

J->P

P-->V

V --> AB

AB --> A

6. Result and Discussion
6.1. Open Loop Response of the Vehicle
Boom Barrier Gate System

The Simulink model of the open loop system is
shown in Figure 5 below. For the System output
angular position to make a vehicle to pass through, it
must be opened at least 65 degrees. So, the voltage
input becomes 2800 volt which is a high voltage and
the system needs to improve the input voltage as
shown in the simulation result in Figure 6 below.

oltaga Ingut

System chual Position

Figure 5 Simulink Model of the Open Loop
System
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Actunl Anguisr Position Responss ko 2800 Vol VoRage Input

[} 1 i ] 4 ] ] ' L] ] L]
Tiimip [sscords)

Figure 6 Open Loop Simulation Result
Creating a flowchart diagram Figure 7 for the Super

Aviation Aero Tech Corridor of a city is a complex
task that involves numerous components and
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processes. The complexity of such a corridor
necessitates detailed planning, feasibility studies, and
engineering designs. A simplified and high-level
flowchart to illustrate the key components and steps
involved in planning and developing a hypothetical
Super Aviation Aero Tech Corridor for a city.

International Research Journal on Advanced Engineering Hub (IRJIAEH)

e ISSN: 2584-2137
Vol. 02 Issue: 06 June 2024
Page No: 1862- 1874

https://irjaech.com
https://doi.org/10.47392/IRJAEH.2024.0256

Creating a Case Diagram for a Super Aviation Aero
Tech Corridor in a city involves identifying the main
actors or entities that interact with the system and
how they interact with one another. In this case, let's
consider a simplified Case Diagram for a Super
Aviation Aero Tech Corridor. [9]
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e

CREDENTIAL
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BOOK
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|
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{ ROUTE DETAILS - I
|
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NO

YES

Use Case

City Autherities Approve

Corridar
Aircraft Operators Use Corridor

Technology Providers Supply
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Research Institutions
Collaborate

Environmental Agencies

Menitor Compliance

Emergency Services Access
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Figure 7 Flowchart Diagram

Table 7 Case Description
Description

- Review and approve the corridor project based on feasibility

studies and environmental assessments.
- Liilize the corridor for efficient flight operations.

- Offer advanced equiprment and technologies for corridor

implementation.

- Collaborate with corridor management to test and develop new

aviation technologies.

- Monitor the corridor's impact on the environment and ensure

compliance with regulations.

= Are granted access to the corridor during emergency

situations.

- Are informed about the corridor's cperations and any potential

impacts on their surroundings.
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This simplified Case Diagram Figure 9 illustrates the
main actors and their interactions within the context

of a Super Aviation Aero Tech Corridor. In practice,

the diagram would be more detailed and tailored to
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the specific requirements and stakeholders of the
corridor in a given city. [10] An Example pasted
below in Table 8.

Table 8 Example

Actor Description

City Authorities
Aijrcraft Operators

Technology Providers

technologies.
Research Institutions

Environmental
Agencies

Emergency Services

Local Communities

The expected results for an loT-based project focused
on developing a Super Aviation Aero Tech Corridor
for a city are diverse and encompass various aspects,
including technological advancements, economic
growth, sustainability, and operational efficiency
(Figure 8). Here are some expected results and
outcomes: These expected results illustrate the

- Responsible for urban planning and approvals.
- Airlines or aviation companies using the corridor.

- Companies or organizations supplying advanced aviation

- Entities involved in aero tech research and development.

- Responsible for monitoring and ensuring envirenmental compliance.

- Entities involved in responding to emergencies within the corridor.

- Residents and businesses affected by the corridor.

comprehensive impact of an loT-based project
focused on developing a Super Aviation Aero Tech
Corridor for a city. The project aims to transform the
city's aviation infrastructure, promote sustainability,
boost economic growth, and enhance the overall
quality of life for its residents. [11]

%/

Router

P

Corridor Management System

|
E

W/ﬁ
N/

X

Admin

Il

°
AN

Hospital

Figure 8 Corridor Management System
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Environmental
Sustainability:

*Reduction in carbon emissions

Economic growth through
increased investment in
the aviation sector,
including manufacturing,
research and
development, and related
industries.

(Creation of employment
opportunities, particularly
in the aviation industry,
|eading tojob growth
within the city.

fechniques.

ft

Global Connectivity:

B x

Increased public Reduced traffic
awareness of aviation congestionand noise
technology and its pollution in the city due
benefits to the to optimized aviation
community through operations.
educational programs

and outreach initiatives.

Advanced Infrastructure
Development:

Technological
Innovation:

International Research Journal on Advanced Engineering Hub (IRJIAEH)

e ISSN: 2584-2137
Vol. 02 Issue: 06 June 2024
Page No: 1862- 1874

https://irjaech.com
https://doi.org/10.47392/IRJAEH.2024.0256

Enhanced Safety and
Security:

s|mproved safety measres
including real-time n

leading to enhal

passengers andthe - Community Benefits:

to ensure the safety of corridor
Users.

Operational Efficiency:

Collaborative Ecosystem:

Efficient Aviation
Operations:

Economic Growth and
Job Creation:

Figure 9 Case Diagrams

7. Future Outlook and Recommendations

The future of aviation and aerospace hinges on
collaborative efforts that transcend geographic
boundaries. The establishment of a Super Aviation
Aero Tech Corridor holds immense promise for
advancing the industry. To realize this vision,
policymakers should prioritize regulatory alignment,
infrastructure development, and research
collaboration. [12] Furthermore, industry

International Research Journal on Advanced Engineering Hub (IRJAEH)

stakeholders should actively participate in knowledge
sharing and technology transfer initiatives.
Conclusion

The concept of a Super Aviation Aero Tech Corridor
represents a bold and visionary approach to fostering
innovation, collaboration, and economic growth
within the aviation and aerospace industry. While
challenges exist, the potential benefits are substantial,
making it a compelling endeavor for governments,
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industry leaders, and research institutions to pursue.
By working together, stakeholders can propel the
aviation and aerospace industry toward a brighter and
more interconnected future.
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