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Abstract

Solar sails are currently being widely used for various space
applications, including deep space missions. While most of these
applications are studied within the framework of the Sun-Earth
three-body problem, limited research has been conducted to explore
the potential of solar sails in the Earth-Moon three-body problem.
The aim of this paper is to identify new periodic orbits for solar sails
within the context of the Earth-Moon three-body problem. By
incorporating the acceleration caused by solar sail radiation
pressure into the Earth-Moon three-body problem, the system
becomes non-autonomous, requiring different methods for
extracting periodic orbits. In this study, the identification of
periodic orbits for solar sails in the circular restricted Earth-Moon
three-body problem is formulated as a two-point boundary value
problem. Initially, preliminary guesses for periodic orbits of a
simple spacecraft, without considering solar sail acceleration, are
obtained using a Poincaré map. Then, the precise initial conditions
for the periodic orbits of the solar sail are determined through a
differential correction algorithm. To validate the proposed
approach, the resulting orbits are plotted and their stability is
compared with the periodic orbits of a spacecraft without a solar
sail.
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Abstract

This paper investigates the implementation of the Block Adaptive
Quantization (BAQ) algorithm on FPGA hardware, specifically the
Xilinx Virtex-7 FPGA, which is an ideal platform for real-time
applications due to its flexibility and parallel processing capabilities. In
this study, the BAQ algorithm was optimized using the principles of
non-uniform Lloyd-Max quantization. The hardware design consists of
adaptive blocks enhanced by techniques such as parallelization and
pipelining. The implementation results demonstrate significant
reductions in FPGA resource utilization while maintaining high
performance and low latency. Evaluations indicate that the proposed
method achieves less than 2% difference compared to the reference
approach in metrics such as MSE, PSNR, SSIM, and CC, highlighting
the algorithm's high accuracy and consistency. Furthermore, the
implementation is resource-efficient, utilizing only 10% of DSP48
resources and 30% of LUTs on the Virtex-7 FPGA. This approach
provides an effective solution for applications such as data compression
in imaging systems and signal processing.
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Abstract

CubeSats are small, low-cost, and highly scalable satellites that have
recently become essential tools in space research, education, and
commercial activities. These satellites, due to their small size and the
use of miniaturized technologies, have lower costs and enable the
execution of space projects with limited resources. Despite their
numerous advantages, challenges such as power limitations, thermal
management, and space debris remain. However, the development of
innovative technologies and international collaboration has paved the
way for a bright future in this field. CubeSats are a symbol of the
transformation in space access and an important step toward
expanding the boundaries of human knowledge. This applied, data
mining, and scientometric study utilized techniques for analyzing
scientific database repositories. Data and keywords related to the
research were searched and evaluated from 2010 to 2024 using the Web
of Science database. For data analysis and visualization of the obtained
information, the Vosviewer software was used. The statistical
population of the study included 1,499 papers related to CubeSat
technology. The results indicate that the development trends of related
technologies include miniaturization and optimization of equipment,
advancements in energy sources, development of
microelectromechanical propulsion systems, and the use of advanced
communication technologies such as laser communication.
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