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Abstract

This research investigates the synthesis of advanced aerodynamic principles, biomimetic designs, and
artificial intelligence (AI) to enhance the efficiency and performance of rocket vehicles. The primary
objective is to advance aerodynamic performance by integrating biomimetic features such as shark skin-
inspired scales on the rocket’s fuselage and double sharklets on the fins. These enhancements aim to
reduce aerodynamic drag, improve flight stability, and efficiently utilize turbulence-generated energy to
enhance rocket performance. By replicating the texture and structure of shark skin, which includes mi-
crostructures that reduce air friction, the application of these scales on the fuselage results in smoother
airflow around the rocket, leading to reduced drag and improved fuel efficiency. Additionally, double
sharklets on the fins are designed to address vortex-induced drag, thereby enhancing stability and control
during ascent. Al is utilized to analyze extensive aerodynamic data, aiding in the development of opti-
mized designs and configurations that enhance the rocket’s overall performance. The Al system processes
data, enabling continuous improvements and precise adjustments to design parameters during simulations
and testing. From an industrial engineering perspective, this research offers benefits by reducing energy
consumption required for launch, thus lowering operational costs and minimizing environmental impact.
Furthermore, the application of Al for design optimization shortens the development cycle and enhances
the reliability of rocket vehicles, making them more commercially viable and competitive. The incor-
poration of biomimetic features not only improves aerodynamic efficiency but also introduces innovative
methodologies for enhancing rocket performance. By drawing inspiration from natural structures such as
shark skin and sharklets, this research pushes the boundaries of traditional engineering and explores new
possibilities for rocket enhancements.



