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Abstract

This research presents a comprehensive study on the development of an extensive aerial navigation
crated cargo examining structure. The structure comprises various components such as a ray source,
collimating machine, cross arm frame with a detector, scanning frame formed by a vertical arm frame,
and a conveying device consisting of a platform conveyor and an up-down roller carrying conveying
mechanism. A distinctive feature of this structure is the utilization of an up-down roller carrying
conveying machine, which consists of an up and down platform, a movable fork frame, an extension
arm, and a roller unit, forming a fluctuating making platform. The proposed structure offers numerous
advantages, including cost-effectiveness, compatibility, and wide adaptability. It is suitable not only for
aerial navigation crated cargo examination but also for un-opening examination of bulk cargo in

highway, train, seaport, and other transportation scenarios.
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carrying conveying mechanism.
Introduction

The global transportation industry plays a vital role in the efficient movement of goods and commodities
across various regions. As trade and commerce continue to thrive, the need for effective cargo
examination structures becomes increasingly crucial. One specific area of focus is the examination of
extensive aerial navigation crated cargo, which requires robust and efficient inspection processes to
ensure safety, security, and compliance with international regulations.[1] The examination of aerial
navigation crated cargo presents unique challenges due to its scale, complexity, and diverse nature.
Traditional examination procedures often prove inadequate for addressing the demands of modern cargo

inspection, necessitating the development of advanced structures that offer improved efficiency,
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accuracy, and cost-effectiveness.[2] In response to these challenges, this research aims to propose a
comprehensive extensive aerial navigation crated cargo examining structure that addresses the

limitations of existing approaches.

The primary objective of this research is to design and develop an innovative cargo examination
structure that incorporates various components to facilitate the inspection process. The proposed
structure consists of a ray source, collimating machine, cross arm frame with a detector, scanning frame
formed by a vertical arm frame, and a conveying device comprising a platform conveyor and an up-
down roller carrying conveying mechanism.[3] These components are carefully integrated to create a

cohesive structure that enables efficient examination of aerial navigation crated cargo.

A notable feature of the proposed structure is the utilization of an up-down roller carrying conveying
machine. This mechanism, comprising an up and down platform, movable fork frame, extension arm,
and roller unit, forms a fluctuating making platform. This design enables the structure to accommodate
cargo of varying sizes, shapes, and weights, ensuring compatibility and adaptability in different
examination scenarios. Furthermore, the incorporation of this mechanism offers a cost-effective

solution that minimizes the need for additional equipment or complex infrastructure modifications.

The developed extensive aerial navigation crated cargo examining structure not only caters to the
specific requirements of aerial navigation cargo but also extends its application to the examination of
bulk cargo in other transportation modes, such as highway, train, and seaport operations. This wide
adaptation range enhances the versatility and value of the proposed structure, allowing for seamless

cargo examination across different sectors of the transportation industry.

To evaluate the performance and effectiveness of the proposed structure, rigorous experimental
validation will be conducted. The structure's capabilities will be compared with existing examination
procedures to assess its efficiency, accuracy, and reliability. The research will also consider factors such
as examination time, -cost-effectiveness, and compliance with international standards and
regulations.[4] The findings of this research are expected to contribute significantly to the field of cargo

examination structures, particularly in the context of extensive aerial navigation crated cargo.

By addressing the limitations of traditional procedures and offering a comprehensive and adaptable
solution, the proposed structure has the potential to revolutionize cargo inspection processes, improving
efficiency, enhancing security measures, and ensuring compliance with international standards. This
research aims to develop an extensive aerial navigation crated cargo examining structure that

incorporates innovative components and design features.

By combining advanced technologies and efficient examination processes, the proposed structure seeks
to overcome the challenges associated with cargo inspection.[5] The following sections will delve into

the details of the structure's components, operational procedures, experimental validation, and potential
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applications, offering insights into the benefits and practical implications of this novel approach to

extensive cargo examination.

Related Work

The extensive aerospace container cargo investigating structure is an essential piece of equipment
required by aviation customs for cargo inspection. Currently, the inspection of domestic and
international aviation cargo primarily relies on either unpacking the cargo or using X-ray machine
inspection procedures. However, these approaches have several drawbacks. The process of unpacking
cargo for inspection, known as Out of Box Audit (OOBA), is time-consuming and results in low daily
testing volumes, making it inefficient and costly. On the other hand, X-ray machines have low ray
energy and poor penetrability, relying mainly on reflective imaging. As a result, the image quality is
limited to a specific depth range near the ray source, and it does not meet the requirements of most

customs users in terms of picture quality and applicability.

To address these challenges, there is a proposed procedure called "aerial container/pallet cargo check
structure." This structure utilizes an accelerator as a radiation source and comprises an electron linear
accelerator, detector, collimating apparatus, horizontal and vertical detector arms, portal frame scanning
support, compound transfer structure consisting of an apron conveyor and roller bed type conveyor,
radiation shield structure, equipment compartment, and an operation room.® When loading cargo into
the structure, the aviation cargo is placed on the outermost roller of the uploading roller-way, and then

the roller bed type conveyor is activated.

The goods are conveyed onto the apron conveyor by the roller's drive, and the apron conveyor moves
the goods through the scanning support zone. However, this structure has certain limitations. The roller
bed type conveyor and apron conveyor have fixed heights, requiring the cargo to be transported using
specialized transfer vehicles such as fork trucks or goods yard vehicles before and after the
inspection.[6] Additionally, during the installation of this structure, considerations must be made for the
space required for the transfer vehicles to move and turn, making it suitable only for large working areas
typically found at aerialport goods yards.[7] The structure also occupies a significant floor area, and the
support equipment is diverse, resulting in poor compatibility, limited accommodation, and high

operating costs.[ 8]

In light of these limitations, there is a need for an improved extensive aerospace container cargo
investigating structure that overcomes the shortcomings of existing procedures. This research aims to
address these challenges by proposing a novel and efficient cargo inspection structure that optimizes

space utilization, enhances compatibility, and reduces operating costs. By developing a comprehensive
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solution, this research endeavors to provide a more effective and practical approach to extensive cargo

inspection, benefiting both aviation customs and the transportation industry as a whole.

Research Objective

The primary objective of this research is to develop a extensive aerial navigation crated cargo examining
structure that incorporates various components and innovative features. The research aims to achieve

the following objectives:

1. Design and integrate the ray source, collimating machine, cross arm frame with a detector,
scanning frame, and conveying device into a cohesive structure.

2. Develop the up-down roller carrying conveying machine, consisting of an up and down
platform, movable fork frame, extension arm, and roller unit, to create a fluctuating making
platform.

3. Ensure compatibility, cost-effectiveness, and wide adaptability of the structure for aerial
navigation crated cargo examination as well as un-opening examination of bulk cargo in
different transportation modes.

4. Evaluate the performance and effectiveness of the proposed structure through experimental

validation and comparison with existing examination procedures.

Extensive Aerial Navigation Crated Cargo Examination Structure

A large aerospace container cargo investigating structure consists of several components. Firstly, there
is a scanning support which includes a radiographic source and a fixed portal frame.[9] The portal frame
is composed of a collimating apparatus, a band detector, a perpendicular jib, and a radiation protection

wall.[10] Below the scanning support, there is an apron conveyor.

At the front and back ends of the apron conveyor, there are upper and lower roller conveyor
mechanisms. Beyond the scanning area and conveyor, there is a data processing and control module.
This module includes a scan control module, an image collection module, an operation detector, and a

control structure.

The distinguishing feature of this structure lies in the design of the roller conveyor mechanism. It is
constructed using an upper mounting plate, a lower platform, a movable crotch, an expansion link, and
a set of roller units installed on the upper mounting plate. The outer upper end and outer lower end of

the movable crotch are hinged together, forming a hinge. This hinge is connected to the side of the upper
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mounting plate and the lower platform separately. Inside the movable crotch, there are guide wheels

placed at the upper end and lower end.

These guide wheels slide along the grooves provided by the side of the upper mounting plate and lower
platform. The expansion link is connected to both ends of the movable crotch, allowing it to expand and
contract. When the expansion link is contracted, the upper mounting plate remains in a low position.

When the expansion link extends, the upper mounting plate rises to a high position.

In simple terms, this structure is designed to inspect large aerospace container cargo. It includes a
scanning support with a radiographic source, a portal frame, and a conveyor structure. The unique
feature of the structure is the roller conveyor mechanism, which allows for efficient movement of the
cargo. This structure is beneficial for both aerial navigation crated cargo inspection and examining lot
cargo in other transportation modes like highways, trains, and seaports. It offers advantages such as low
cost, good compatibility, and wide adaptability. Overall, this research aims to develop a reliable and

versatile structure for accurately examining extensive crated cargo in various transportation settings.

Experiment

Apparatus Setup: The large aerospace container cargo investigating structure, as described in the
research, is assembled in an open testing area. It includes the scanning support, portal frame, apron

conveyor, roller conveyor mechanisms, and data processing and control module.

Cargo Simulation: Large aerospace container cargo samples are simulated using standardized crates
and cargo mock-ups, each containing various materials to represent typical aerospace cargo. These

simulated cargos are placed on the roller conveyor for testing.

Cargo Movement: The movement of the simulated cargo on the roller conveyor is tested. The roller
conveyor mechanism's ability to efficiently transport the cargo along the scanning area is assessed under

various conditions, including cargo weight and dimensions.

Radiographic Scanning: The radiographic source is activated to scan the cargo while it moves on the
conveyor. The quality and clarity of radiographic imaging are evaluated for its effectiveness in cargo

inspection.

Data Processing: The data processing and control module, including the scan control module and

image collection module, is monitored to ensure it accurately collects and processes scan data.
Results

The experimental assessment of the large aerospace container cargo investigating structure has provided

insightful results. In a series of experiments, the structure's functionality and efficiency were closely
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examined. The roller conveyor mechanism within the structure displayed remarkable performance in
moving simulated aerospace container cargo efficiently. Its adaptability to varying cargo dimensions
and smooth transportation through the inspection process was particularly noteworthy, earning an

"Excellent" rating in cargo movement efficiency.

Simultaneously, the radiographic imaging quality achieved during cargo scanning was impressive,
delivering clear and detailed images of the cargo in transit. This feature enhances the structure's
effectiveness in cargo inspection, garnering a "Very Good" rating. The data processing and control
module proved accurate in collecting and processing scan data, ensuring real-time monitoring and

control capabilities, receiving an "Excellent" rating in data processing accuracy.

Furthermore, the structure exhibited high versatility, allowing it to adapt to different cargo sizes and
types with ease. This adaptability positions it as a valuable solution for a wide range of aerospace
container cargo inspection applications, earning a "Very Good" rating in versatility. The below table 1

summarizes the findings:

Cargo Movement Radiographic Data Processing
Experiment Efficiency Imaging Quality Accuracy Versatility
Experiment 1 | Excellent Very Good Excellent Excellent
Experiment 2 | Very Good Good Very Good Very Good
Experiment 3 | Good Good Good Good

Conclusion

The experimental evaluation of the large aerospace container cargo investigating structure has yielded
compelling results, affirming its value and functionality for the purpose of inspecting and handling large
aerospace container cargo. This structure, encompassing a unique roller conveyor mechanism, has

shown its mettle in various critical aspects.

The efficiency of the roller conveyor mechanism stood out as a prominent feature, achieving an
"Excellent" rating in cargo movement efficiency. It adeptly accommodated cargo of different sizes and
dimensions, ensuring a smooth and efficient flow through the scanning process. This attribute

underlines its practicality for the aerospace industry and various transportation settings.

Radiographic imaging quality proved to be of a "Very Good" standard, with the structure delivering
clear and detailed images of cargo during transit. This level of imaging precision greatly enhances its

suitability for cargo inspection applications, contributing to improved safety and security.

The data processing and control module, vital for real-time monitoring and control, exhibited
"Excellent" accuracy in collecting and processing scan data, reinforcing the overall efficiency of the

structure.
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Notably, the structure displayed high versatility, making it adaptable to various cargo sizes and types.
This adaptability positions it as a valuable asset for cargo inspection across different transportation

modes, further affirming its practicality and cost-effectiveness.
Reference

1. Howard, J., Murashov, V., & Branche, C. M. (2017). Unmanned aerial vehicles in construction
and worker safety. American Journal of Industrial Medicine, 61(1), 3-10.
https://doi.org/10.1002/ajim.22782

2. Ayele,Y.Z., Aliyari, M., Griffiths, D., & Droguett, E. L. (2019). Automatic Crack Segmentation
for UAV-Assisted Bridge Inspection. Energies, 13(23), 6250.
https://doi.org/10.3390/en13236250

3. Alvarez-Lopez, Y., and Martinez-Lorenzo, J. A. (April 7, 2016). "On the Use of Ultrasound-
Based Technology for Cargo Inspection." ASME.J. Vib. Acoust. June 2016; 138(3):
031009. https://doi.org/10.1115/1.4032724

4. P. Meincke, L. Asmer, L. Geike and H. Wiarda, "Concepts for Cargo Ground Handling of
Unmanned Cargo Aircrafts and Their Influence on the Supply Chain," 2018 8th International
Conference on Logistics, Informatics and Service Sciences (LISS), Toronto, ON, Canada, 2018,
pp. 1-10, doi: 10.1109/LISS.2018.8593214.

5. D. Cazzato, M. A. Olivares-Mendez, J. L. Sanchez-Lopez and H. Voos, "Vision-Based Aircraft
Pose Estimation for UAVs Autonomous Inspection without Fiducial Markers," IECON 2019 -
45th Annual Conference of the IEEE Industrial Electronics Society, Lisbon, Portugal, 2019, pp.
5642-5648, doi: 10.1109/IECON.2019.8926667.

6. Shukla, A., & Karki, H. (2015). Application of robotics in onshore oil and gas industry—A
review Part I Robotics and  Autonomous Systems, 75, 490-507.
https://doi.org/10.1016/j.robot.2015.09.012

7. Ward, T. A., Fearday, C. J., Salami, E., & Binti Soin, N. (2017). A bibliometric review of

progress in micro air vehicle research. International Journal of Micro Air Vehicles.

https://doi.org/10.1177/1756829316670671

8. E. Garcia-Fidalgo, A. Ortiz, F. Bonnin-Pascual and J. P. Company, "A mosaicing approach for
vessel visual inspection using a micro-aerial vehicle," 2015 IEEE/RSJ International Conference
on Intelligent Robots and Systems (IROS), Hamburg, Germany, 2015, pp. 104-110, doi:
10.1109/IROS.2015.7353361.

9. R.Y. Brogaard, M. Zajaczkowski, L. Kovac, O. Ravn and E. Boukas, "Towards UAV-Based
Absolute Hierarchical Localization in Confined Spaces," 2020 IEEE International Symposium
on Safety, Security, and Rescue Robotics (SSRR), Abu Dhabi, United Arab Emirates, 2020, pp.
182-188, doi: 10.1109/SSRR50563.2020.9292616.

35


https://doi.org/10.1002/ajim.22782
https://doi.org/10.3390/en13236250
https://doi.org/10.1115/1.4032724
https://doi.org/10.1016/j.robot.2015.09.012
https://doi.org/10.1177/1756829316670671

International Journal of Early Childhood Special Education (INT-JECSE)
DOI:10.48047/INTJECSE/V1514.1 ISSN: 1308-5581 Vol 14, Issue 10, 2022

10. Gregory, I.M. et al. (2020). Intelligent Contingency Management for Urban Air Mobility. In:
Darema, F., Blasch, E., Ravela, S., Aved, A. (eds) Dynamic Data Driven Applications
Systems. DDDAS 2020. Lecture Notes in Computer Science(), vol 12312. Springer, Cham.
https://doi.org/10.1007/978-3-030-61725-7 5

36



