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Research Experiences for Undergraduates in “Unmanned Aerial Systems with Real-World Applications in Oklahoma"

NSF REU-SITE

Fillable Word Application 


Instructions for submitting this application: 
This document/application consist of both the Application Survey & Project Survey. Please send the completed application to Dr. Wilson Merchan-Merchan via email wmerchan-merchan@ou.edu. The single file should be labeled as: Your last name_REU_Site_Application. For example: Miller_REU_Site_Application. Can be in PDF and/or Word format. 

This is an alternative method to submit your application and we will give it the same consideration as those who submit the online version (Preferable). 

Application Survey 
First and Last Name *__________________________________________

Mailing Address *_________________________________________________


Permanent Mailing Address_____________________________________________________

Primary Phone *__________________________________________________

Secondary Phone______________________________________________

Email Address*_________________________________________________________


* Required






	1: In box/cell below write a Personal Statement (or Essay).* ​
The Personal Statement (or Essay) should be within 250 to 500 words. In this statement tell us why you would like to participate in this REU-Site program. Please do not erase the text in this cell/box.

	Type or by copying and pasting from a word/PDF document ….. 
Copying an image from a PDF document: Choose Edit>take a snapshot> Drag to select>Right-click and select Copy Selected Graphic. 
To paste in the Word box/cell: Choose Home>select Paste>choose Paste Special>select Bitmap. The Bitmap option allows for low resolution image. Adjust picture size to make it fit within this box.  Any other method would also work. You can erase the text in this cell/box.    





































[bookmark: _GoBack]






	2: In box below/cell below insert your resume. Should be one page long (or less).* ​ Please do not erase the text in this cell/box.

	Can type or can insert a picture by copying and pasting from a Word/PDF file….
Type or by copying and pasting from a word/PDF document ….. 
Copying an image from a PDF document: Choose Edit>take a snapshot> Drag to select>Right-click and select Copy Selected Graphic. 
To paste in the Word box/cell: Choose Home>select Paste>choose Paste Special>select Bitmap. The Bitmap option allows for low resolution image. Adjust picture size to make it fit within in this box.  Any other method would also work. You can erase the text in this cell/box.    





































	3: In box/cell below insert your Academic Transcript from your current institution. * ​ Please do not erase the text in this box/cell.

	Can insert a picture by copying and pasting from a PDF file….
Type or by copying and pasting from a word/PDF document ….. 
Copying an image from a PDF document: Choose Edit>take a snapshot> Drag to select>Right-click and select Copy Selected Graphic. 
To paste in the Word box/cell: Choose Home>select Paste>choose Paste Special>select Bitmap. The Bitmap option allows for low resolution image. Adjust picture size to make it fit within this box.  Any other method would also work. You can erase the text in this cell/box.    














































	4: In box below insert your Academic Transcripts from other institutions you may have attended.* ​ Please do not erase the text in this cell. 

	Can insert a picture by copying and pasting from a PDF file….
Type or by copying and pasting from a word/PDF document ….. 
Copying an image from a PDF document: Choose Edit>take a snapshot> Drag to select>Right-click and select Copy Selected Graphic. 
To paste in the Word box/cell: Choose Home>select Paste>choose Paste Special>select Bitmap. The Bitmap option allows for low resolution image. Adjust picture size to make it fit within this box.  Any other method would also work. You can erase the text in this cell/box.    




































5: Citizenship *
U.S Citizen (type an x for your answer)?  Yes_______		No__________
U.S Permanent Resident (type an x for your answer)?  Yes_______		No__________
[bookmark: _Hlk164677505]By NSF rules: “Undergraduate student participants in either REU Sites or REU Supplements must be U.S. citizens, U.S. nationals, or U.S. permanent residents”.

6: What advanced degree will you seek? *
Type an x for your answer below. 
MS______
PhD______
MD_______
MD/PhD_______
Other_________
None_________
If “Other” selected above please enter your response below using one sentence or less: 
Answer:________________________________________________________
7: Have you participated in a Summer REU program in the past?*
Type an x for your answer:  Yes_______		No__________
8: Is your GPA 3.0 or higher on a 4.0 scale?*
Type an x for your answer:  Yes_______		No__________

9: What is your current, cumulative GPA (on a 4.0 scale)?*
Type your answer:  __________
10: Major of Study *
Type your answer:  ___________________
11: Name of Current College or University *
Type your answer:  ___________________________

12:  Will you be a graduating senior before the REU Site summer program concludes in the year to which you are applying? * NOTE: NSF requires that participants have at least one semester of undergraduate studies remaining after completing the REU Site summer program. Please refer to the program schedule for the program end date. 
Type an x for your answer:  Yes_______		No__________


13: Expected Graduation Date *
Type your answer:  MM_______		DD________ 		YYYY_________

14: How many undergraduate semesters you will have completed before the REU Site summer program begins* 
Type an x for your answer below.   
3 or fewer:__________
4:____________
6:____________
8:____________
More than 8:____________

15: Are you a first-generation college student? (That is, your parents are not college graduates) *
Type an x for your answer:  Yes_______		No__________


16: Please provide information for the two people who will be submitting the recommendation letters on your behalf*. (First name, Last name, and Email of each referee) *
Referee 1. 
First name:______________________________________ 
Last name:________________________________________
Email address:___________________________________________

Referee 2. 
First name:______________________________________ 
Last name:________________________________________
Email address:___________________________________________
NOTE: Request your referees to send Recommendation Letters directly to wmerchan-merchan@ou.edu. Recommendation Letters should be submitted by the due date.  A recommendation letter should be labeled as: REU-RL_Last Name of applicant_Last Name of referee.pdf.



17: Do you waive the right to see the information provided in the recommendation letters?*
Type an x for your answer below.   
_____Yes, I waive my right to see the information submitted in the recommendation letters​
_____No, I do not waive my right to see the information submitted in the recommendation letters​

[bookmark: _Hlk164677651]18: Are you over 18 years old? 

[bookmark: _Hlk164677669]Type an x for your answer below.   
_____Yes
_____No
[bookmark: _Hlk164238795]Note: the program includes excursions that might require the participants to be at least over 18 years old. 

19: Are you enrolled in a community college in Oklahoma? *
Type an x for your answer below.   
_____Yes
_____No
If your is answer "Yes", write the name of the community college: ______________________________

Project Survey
Project Selection Survey (Student/Faculty Mentor Pairings)
Participants will be matched with Faculty Mentors prior to the start of the summer program. For this survey
20: Do you have a Drone License?*
Type an x for your answer below.   
_____Yes
_____No

21: Do you have any drone/plane experience (i.e. flying, control, etc.)?*
Type an x for your answer below.   
_____Yes
_____No

22: Do you have any TEM/SEM experience (i.e. operation, imaging analysis, etc.)?​*
Type an x for your answer below.   
_____Yes
_____No

23: Do you have any 3D printing experience?*
Type an x for your answer below.   
_____Yes
_____No

24: What computer languages are you comfortable with? If yes, write the language name(s) below
Answer:_________________________


25: Do you have any modeling experience?. If yes, write your experience(s) below
Answer:_________________________

For answering the following questions please note that; 
· You have 100 points to award to any project in which you are interested in working.
· You may award a maximum of 60 points to a single project in which you are interested.
· You may award a minimum of 10 points to a single project. 
· You shall award points to at least two projects, with a maximum of three.
· You shall ward zero points to all other projects. 
Please note more information of the projects can be found under our “Research Projects” page: https://ou-eng-summer-program.vercel.app/projects
	26: Project #1.​*
Title: Vision-Based Control of UAS Swarm​
Mentor: Dr. Wei Sun​
Short description: This research aims to develop vision-based navigation and control of a swarm of UAS where each vehicle is mounted with a single camera to generate navigation information for autonomous guidance and control. The guidance and control scheme of the swarm of UAS developed in this research will first be evaluated in a simulation environment and then validated by Quadcopter flight tests.
Enter a number:_______________________ 




	27: Project #2.​*
Title: Aerial Sampling of Pollutants (Particulate Matter) from Human Generated Activities​​
Mentor: Dr. Wilson Merchan-Merchan ​
Short description: The REU team will develop and implement a novel aerial method to collect particulate matter from an open environment. This will be done using a drone and a customized collector device mounted on the drone. Participants will learn the importance of drone payloads and control. Will be introduced to TEM/SEM for analysis of samples. ​
Enter a number: ________________________


	

	28: Project #3.​*
Title: Development and Characterization of Carbon Nanotube-Based Hydrophobic Coatings for Aerospace Ice Mitigation Applications
Mentor: Dr. Jingyao Dai
Short description: Ice formation poses a major challenge for aircraft and unmanned aerial systems operating in cold and humid environments. The REU team will fabricate carbon nanotube (CNT) coatings, perform surface characterization, and conduct water impact and environmental testing to evaluate coating performance and durability. Participants will gain hands-on experience in nanomaterial fabrication, electron microscopy, surface characterization, and environmental testing. This work aims to advance multifunctional surface coatings that improve water repellency, reduce ice accumulation, and enhance the reliability of aerospace systems.
Enter a number: ________________________ 








	29: Project #4.​*
Title: Multifunctional Aerospace Composite Structures Enabled by Aligned Nanotube Arrays
Mentor: Dr. Jingyao Dai 
Short description: Multifunctional composite materials can improve the performance and efficiency of next-generation aerospace systems by integrating structural, sensing, heating, and thermal-management capabilities. The REU team will fabricate carbon nanotube (CNT) and boron nitride nanotube (BNNT)-enhanced composites, characterize their microstructure, and evaluate their electrical, thermal, and mechanical properties. Participants will gain hands-on experience in nanomaterial synthesis, composite manufacturing, microscopy, and multifunctional materials characterization. This work aims to advance lightweight aerospace composites with integrated sensing, heating, and thermal-management capabilities.
Enter a number: ________________________




	30: Project #5.​*
Title: Design Refinement and Spray Performance Evaluation of a Modular Hexacopter UAV Sprayer System 
Mentor: Dr. Srikanth Bashetty
Short description: Unmanned aerial systems (UAS) are transforming precision agriculture by enabling efficient and targeted crop spraying. The REU team will design and fabricate lightweight spray system components, integrate them with a hexacopter UAV, and evaluate spray performance and distribution under different operating conditions. Participants will gain hands-on experience in computer-aided design (CAD), additive manufacturing, UAV integration, and spray characterization. This work aims to improve the performance and reliability of aerial spray systems for precision agriculture.
Enter a number: ________________________






	31: Project #6.​*
Title: Natural Gas Leak Detection Using Unmanned Aerial Vehicle (UAV)​
Mentor: Dr. Pejman Kazempoor
Short description: Participants will have an excellent opportunity to work with drones and sensors while learning how the emissions data can be measured, transferred, and interpreted. Interns will be introduced to current practices and future prospects in the field of collecting methane emissions/leaks via an autonomous aerial platform. Currently, the detection of gas leaks using UAS is challenging. The accuracy of this new method is hampered by the limit of UAS payload and measurement interference from the engine’s vibrations.
Enter a number: ________________________





	32: Project #7.​*
Title: Optimization of UAV Propeller Performance Using Vortex Generators for High-Altitude and Planetary Applications
Mentor: Dr. Wilson Merchan-Merchan  & Dr. Diogo Merguizo Sanchez
Short description: Reduced atmospheric density at high altitudes and on planetary bodies presents significant challenges for unmanned aerial system (UAS) performance. The REU team will design and fabricate UAV propellers and drone components with vortex generators, evaluate their aerodynamic performance, and test them under simulated high-altitude and low-temperature conditions. Participants will gain hands-on experience in UAV design, aerodynamic optimization, additive manufacturing, experimental testing, and environmental simulation. This work aims to improve the efficiency and reliability of UAV propulsion systems for high-altitude and planetary exploration missions.  
Enter a number: ________________________






	33: Project #8.​*
Title: 3D Printing of Drone Parts Using Sustainable and Lightweight Composites
Mentor: Dr. Yijie Jiang
Short description: Sustainable materials are becoming increasingly important for reducing the environmental impact of unmanned aerial system (UAS) manufacturing. The REU team will develop cellulose- and food-based 3D printable composites, fabricate lightweight drone components, and evaluate their structural performance through laboratory and flight testing. Participants will gain hands-on experience in material formulation, computer-aided design (CAD), additive manufacturing, mechanical characterization, and UAS testing. This work aims to advance sustainable manufacturing technologies for lightweight, high-performance drone components.
Enter a number: ________________________






	34: Project #9.​*
Title: Dynamics and Control of a Low-Cost Quadcopter-Based Reusable Rocket Testbed
Mentor: Dr. Diogo Merguizo Sanchez
Short description: This project develops a quadcopter-based testbed to design, simulate, and experimentally validate reusable rocket control algorithms. REU participants will use MATLAB/Simulink to model flight behavior and evaluate control performance under varying payload mass distributions that shift the center of mass. Participants will fabricate payloads using advanced additive manufacturing techniques and validate the algorithms through flight testing, gaining hands-on experience in reusable rocket technology, UAV control, and experimental aerospace research.
Enter a number: ________________________





35: I acknowledge the University's creation of promotional content for its programs and agree that, as an REU-Site participant, my image and voice may be captured in the REU-Site program related photos or videos. I hereby grant The University of Oklahoma and its affiliates the exclusive rights to use, reproduce, and display such media for promotional purposes, including but not limited to the REU-Site website, Annual Report, Newsletter, Summer Camp Guide, Grant Proposals, and other marketing materials, without any restrictions or charges.
Please select below by placing an X: 
YES, I give permission to the above: _________
No, I do not give permission to the above: ________

END!



Unmanned Aerial Systems with Real-World Applications in Oklahoma—Summer 2027
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