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Activity - Analyze SOP Excerpts

Instructions
1. Analyze the following example SOPs. Note that these SOPs were created specifically for this activity.

SOP #1:

| have always possessed an intense fascination for engineering systems that dynamically integrate
multi-modal data across cross-disciplinary flight regimes. In particular, | am enthusiastic about
contributing to advancements in mission-driven aerospace architectures using robust frameworks for
data-driven design methodologies. During my undergraduate experience, | used advanced
computational toolchains to analyze stability margins in next-generation flight vehicles and participated
in an interdisciplinary capstone project involving collaborative optimization. | strongly believe that the
future of aerospace engineering will lie in utilization of Al, robotics, and autonomous systems to
revolutionize the operational paradigms underlying aircraft performance.

In graduate school, | would like to explore various research directions, such as adaptive control
algorithms, intelligent aircraft autonomy, and possibly space systems optimization. My goal is to
contribute to theoretical innovations that can be used to shape the future of aerospace engineering. |
am particularly interested in the overall area of research being conducted at your department,
especially research that uses novel computational frameworks and machine learning paradigms.

| believe | would be an excellent candidate because | am hard-working and dedicated. My experiences
have prepared me to contribute significantly to aerospace research. Graduate school is a great next
step for me to expand my technical background, gain further research exposure, and develop impactful
solutions that will advance the field. | hope to continue broadening my horizons and contributing to
research in aerospace engineering through cutting-edge technologies.

SOP #2:

During my undergraduate studies in aerospace engineering, | became especially interested in how
machine learning might enhance traditional control strategies for aircraft. In a research project advised
by Prof. Rocket, | developed a MATLAB routine to evaluate the performance of PID and LQR
controllers on a simplified VTOL model. While the classical methods worked well in nominal conditions,
they struggled when model uncertainty was introduced. This experience sparked my interest in
combining data-driven methods with control theory to improve robustness—in particular, for
applications like transition flight or gust rejection in UAVs.

For graduate study, | hope to contribute to research that applies machine learning to enhance existing
control methodologies for aerospace vehicles. | am especially excited by Dr. Rudder’s work on
learning-based stability augmentation systems, as well as your department’s recent paper on adaptive
flight control under real-time constraints. | would like to explore how supervised learning models or
Bayesian approaches could help reduce conservatism in current safety margins while maintaining
reliability.

Looking forward, | aim to pursue a PhD and eventually lead research that integrates control theory,
autonomy, and experimental validation. Graduate school will give me the tools to deepen my technical
foundation while contributing to practical solutions for emerging aerospace challenges.

AeroAstro Comm Lab: mitcommlab.mit.edu/aeroastro 1



http://mitcommlab.mit.edu/aeroastro

. AEROASTRO
COMMUNICATIONLAB

| believe my past research experiences, along with my strong interest in applying ML to real aerospace
systems, align closely with several labs in your department. | would be grateful for the opportunity to

contribute to this work as a graduate student.

2. Rate each of the above excerpts for each of the following (1-poor->5-good):
e Clarity of goals: Does the long-term goal feel coherent and believable?
e Use of jargon: Does the excerpt use technical terms appropriately, or excessively?
e Persuasiveness: Does the applicant feel prepared to do research in this field?
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