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Abstract: 

In response to NASA’s Artemis mission and the NASA Robotic Construction Competition, Our objective as part 

of the Lunabotics club and Vertically Integrated Projects program at Purdue University is to create an 

innovative, efficient and feasible excavation and deposition system design for the next iteration of NASA’s 

Lunar Rover Mining Competition. We have researched excavation mechanisms ranging from bucket elevators, 

augers, circular drum excavators and more to create regolith trenches. We also investigated deposition 

systems with greater capacity and suitability for berm building. As part of our research, we have discovered 

advanced methods to calculate torque required for digging regolith using factors such as the digging angle and 

the shape of the digging tool. The primary design intent is to generate a system that is easily manufacturable, 

contains minimal complexity, is robust, and has longevity. This goal led us to a batch-processing mining and 

collection hybrid system which maximizes capacity beyond any past Lunabotics designs. Our overall design is 

a shovel-like excavation system with a large deposition bin on the body of the robot. While designing this 

system, we also discovered creative methods to reduce torque to match the nominal capabilities of cost-

effective motors like mechanical advantage pulleys and materials-based weight reduction research into 

aluminum foams and plastics, UHMW in particular. Our contributions will have a genuine impact on the future 

of Lunabotics with the potential to support space exploration and settlement. 
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Abstract: 

In maladies such as cancer, fibroblasts become constitutively activated and play a critical role in the 

advancement of solid tumors. One biomarker of these cancer-associated fibroblasts is the cell-surface receptor 

fibroblast activation protein alpha (FAPα), which was shown to be expressed in 90% of human tumor biopsies. 

More recently, a European lab imaged 28 different types of solid tumors in human patients with a FAP-

targeting radioactive molecule. Diagnosis and treatment of cancer with radioactive targeting molecules is a 

rapidly growing field. The Low lab synthesizes novel FAPα-targeting radioactive molecules then investigates 

their effectiveness by conducting preclinical radioactive scans and cancer radiotherapy treatments. The 

significance is that successful development of a FAP-targeting molecule for radiotherapy could in theory treat 

virtually all solid tumors. The key scientific problem to solve currently is identifying a FAP-targeting molecule 

that maximizes tumor uptake with simultaneous rapid clearance from healthy tissues. One of the fastest 

methods to evaluate whether new molecular structures for FAP-targeting molecules were fulfilling these criteria 

is by injecting said molecules into tumor-bearing mice and visualizing their biodistribution with radioactive 

imaging scans over time. We have generated, for the first time in the Low Lab, advanced radioimages by using 

the European software PMOD to perform sophisticated processing and analysis of SPECT/CT scans. Thus, we 

were able to evaluate the performance of multiple FAP-targeting molecules for the Low Lab and select the 

most promising candidate, directly leading to successful FAP-targeted radiotherapy treatment of tumors in 

preclinical mouse models. 
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Abstract: 

Water quality in rivers have become poorer over time, mostly due to the effects of agricultural and industrial 

waste – runoff from farms and waste products from industries contain harmful and/or toxic chemicals that 

pollute these rivers. The dispersion of these chemicals have led to a decrease in concentration of oxygen in 

certain bodies of water, causing large hypoxic zones that cannot support most marine life. Building upon 

previous research, we are in the process of designing an improved unmanned surface vehicle (USV) to test the 

water quality in the Amazon River. The design of the USV allows for it to steer through current while collecting 

samples of water autonomously using sensors. We will be using sensors to measure temperature, pH, 

turbidity, and total dissolved oxygen which will help gauge how suitable the body of water is for human use, 

while monitoring runoff in one of the world’s most important rivers. 
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Abstract: 

Healthcare professionals face tangled and damaged cables when taking a patient’s vitals. This has become a 

widespread problem in the industry which not only wastes valuable time, but also comes as a monetary cost 

for healthcare institutions. The Vital Management team of EPICS BME is working to reduce these challenges 

with a retractable cable system. This novel system consists of a main axel and circular spring which work 

together to wrap a selected cable in an organized fashion. This device would protect cables and make the 

usability much more convenient. In the previous semester, the team managed to develop a computer aided 

design of the model in hopes of 3D printing an initial prototype this semester. The team aims to have a final 

deliverable project by the fall 2023 semester and implement its solution into the IU Health Simon Cancer 

Center. 
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Abstract: 

The first South Americans’ coastal migration routes remain a central question to studying the settlement 

patterns of human colonization worldwide. The Laboratory for Computational Anthropology and 

Anthroinformatics (LCA) at Purdue has been working with researchers at the Pontifical Catholic University of 

Peru to conduct explorations of the archeological sites on the coast of Canete, Peru. By finding and exploring 

these sites, the lab hopes to map a path that reflects how the first South Americans traveled south. However, 

with new coronavirus restrictions in place, progress has been slow and there is a shortage of discovered sites. 

While work cannot be done in the field, progress can still be made by predicting sites through machine learning 

tools and Bayesian statistics. Furthermore, the results from these analytics can be utilized in an agent based 

model with the goal of mapping millions of paths throughout South America that are believed to have been 

traveled. 

This research focuses on the work of our agent based model. Through many iterations of the model, we have 

generated a heatmap that reflects the most likely routes the first South Americans took throughout the region. 

The heatmap was compared to our machine learning algorithms and real known archeology sites, and was 

found to overlap known sites with 77% accuracy. This is very promising and a great starting point to build on in 

the future. 
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Abstract: 

Proteins consist of a sequence of amino acids. There are 20 specific amino acids in the proteins in our body 

and each protein has one or multiple functions. My project involves predicting function of proteins based of 

their constituent amino acid sequences. One major step in function prediction for a query protein is to mine of 

sequences in a protein database that are similar to the query protein sequence. One method that has been 

developed is PSI-Blast, used often by NIH and other health institutions. This method involves comparing the 

query protein sequence to each of the sequences using a similarity matrix. One problem is that it can take a 

long time to run. I specifically want to expedite the mining process using a convolutional neural network(used 

for classification of images). The major deliverable is going to be a computer program where a user can type in 

a protein sequence and can then see which other proteins in the database are similar. If I can, I would also like 

to have a ball and stick model of protein amino acid sequences just to give the audience an idea of the many 

different permutations and combinations of protein amino acid sequences. I feel my project will give users an 

idea of how complex our human body is, regarding different proteins. 
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Abstract: 

Paleogeography is the merger of sediment and volcanic facies, depositional settings, tectonic plate 

movements, topography, climate patterns and ecosystems through time. The construction of paleogeographic 

maps on tectonic plate reconstruction models requires a team effort to compile databases, data-sharing 

standards and computer projection methods. Two goals of the Paleogeography working group of the 

International Union of Geological Sciences (IUGS) program for DeepTime Digital Earth (DDE) are: (1) to 

interlink on-line national lexicons for all sedimentary and volcanic formations, and develop on-line ones for 

nations that currently lack these; (2) to target specific regions and intervals for testing/showcasing 

paleogeography output from the merger of these databases.  

Using these goals, we developed an interactive visualization software called TimeScale Creator (TSC). This 

software has mainly been built by undergraduate students in Electrical and Computer Engineering and 

Computer Science at Purdue University, especially from the Earth History Visualization teams each year from 

a program called Vertically Integrated Projects (VIP). This software can run on Windows, Linux, and MacOS 

and is open to anyone such as students, geologists, other universities, etc. The always expanding database 

provides more than 50,000 events such as stable isotope curves, tectonic history, and sea level changes. For 

the TimeScale Creator software, we provide a java version that is available for download on the website 

“timescalecreator.org”, as well as an online website version. For this conference, we will be showing the online 

website version as well as the java version of TimeScale Creator. 
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Abstract: 

Kinase and phosphatase activity regulate cell cycle progression through changes in the phosphorylation state 

of proteins. Our study focused on Protein Phosphatase 1 (PP1), a candidate for regulatory function in 

mammalian oocytes (eggs), to understand the machinery regulating meiosis in this important cell type. Our 

approach was to experimentally manipulate PP1 to disrupt its normal pattern of activity during meiosis to test 

hypotheses about what this enzyme does in oocytes. This research will increase our knowledge of factors 

affecting female fertility. 

Prior analyses of PP1 in starfish and mouse oocytes suggest PP1 is inactive during prophase I exit. We tested 

the hypothesis that inappropriate activity of PP1 at this stage would cause abnormalities in the G2/M transition 

by culturing mouse oocytes in a medium containing PDP-Nal, a PP1 activator. The PP1 experiment results 

show that inappropriate PP1 activation at prophase I exit kills oocytes and inhibits meiosis. PP1 inactivity is 

essential for successful prophase I exit and M-phase entry. 

 

Mentor(s): 

Nicole Camlin, Purdue University 

Janice Evans, Purdue University 

 


	CelebrateProgram
	Abstracts_2022

