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Haptic Vibes Vest
Project Participants

Nicole Moore & Kevin Sheeler

	 Instructor	 Faculty Advisor
	 Dr. Grzegorz Chmaj	 Michael Genova

Problem Identified
The Haptic Vibes Vest is a wearable device that will be used to enhance entertainment experiences for the hearing 
impaired. It is an innovative product that allows its user to “feel” the music of a concert, performance, or live 
entertainment event. The purpose of this vest is to make audio-centric entertainment accessible to the hearing 
impaired by creating a tactile experience, comparable to the auditory sensations that drive these events.

Current Solutions
Current market solutions work by converting nearby audio into vibrations. One of the main issues with these types of 
products is that they pick up unwanted sounds, such as room ambience and nearby conversations. This issue gets 
exponentially worse during large concerts, where the crowd is yelling and there is a lot of extra noise. This leads to 
indistinguishable and unpleasant vibrations, which do not correlate to the intended source of sound - the music. 

Team’s Solution
The Haptic Vibes Vest is fully programmable, so an audio engineer or technician will be able to create a fully 
controlled experience for the user. The vest consists of 30 motors, each of which is programmed to vibrate in 
specific patterns to create a clear and pleasant sensory experience for the wearer of the vest. While the vest is 
designed with the intention of being used in concert experiences, its applications can be expanded to include any 
event that involves time-based programming. Whether it’s a fun night watching the best bands perform live, a trip 
to the movie theatre with loved ones, or watching one of the many spectacular shows on the Strip, the enhanced 
clarity and careful vibration patterns provided by the Haptic Vibes Vest can be used to help the hearing-impaired 
experience an audio world.
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L3D Display
Project Participants

Dannielle Doplayna, Tre Shannon
& Manuel Tapia

	 Instructor	 Faculty & Technical Advisor
	 Dr. Grzegorz Chmaj	 Michael Genova

Community Advisor
Dr. Si Jung Kim

Problem Identified
Our L3D Display seeks to innovate from standard LED displays. Each individual pixel module has the ability to be 
controlled in terms of movement along the Z-axis: color and speed. Currently, there is no similar product on the 
market that does this in a portable and cost-effective way.

Current Solutions
The closest solution to our product was created by a company named Radius Displays. This company produced the 
world’s first 3D robotic billboard in Times Square. Radius Displays developed moving cube modules to create the 
immersive 3D effect. 

Team’s Solution
Our L3D Display will allow for the control of each individual pixel module. Our solution is better than current 
solutions because it is more affordable and empowers creators to have absolute control of movement, speed, and 
color over each individual pixel. Artists, programmers, and companies advertising a product or service will benefit 
from the L3D Display because it creates a more immersive experience, compared to standard LED displays.
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Recycling Drone
Project Participants

Teague Bostic, Gabriela Cuicas
& Ethan Tash

	 Instructor	 Faculty Advisor
	 Dr. Grzegorz Chmaj	 Dr. Woosoon Yim

Problem Identified
The Recycling Drone is an unmanned aerial manipulator that incorporates soft robotics and machine learning for 
a wide array of remote retrieval applications. The target market will include individual consumers who want a way 
to reach inaccessible trash, or to perform regular maintenance around their property. The commercial applications 
include telecommunication and power companies that need retrieval in hazardous areas, such as power lines and 
transformers.

Current Solutions
The drone itself is a commercially available model with wide availability and an affordable price point. However, there 
is not a product available in the current market that incorporates both the drone and the manipulator. 

Team’s Solution
The Recycling Drone is an unmanned aerial manipulator (representing the initial prototype of single-system drone 
augment) that incorporates soft robotics and machine learning for a wide array of remote retrieval applications. The 
scope of the product includes modification to the physical design of the drone, including mounting a soft robotic 
gripper controlled by the Arduino module that operates a pneumatic pump to operate the flexure of the gripper. The 
augment also includes a microcontroller that integrates a mounted camera with the machine-learning portion of the 
design, which makes use of computer vision and other machine-learning based concepts. The capabilities of the 
Recycling Drone allow for many applications, both consumer and industrial.
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SCABY
Project Participants

Cohl Hatala, Yannick Kengne Tatcha, Brandon Lange,
Abenezer Namaga & Stephen Weninger

	 Instructor	 Faculty & Technical Advisor
	 Dr. Zhiyong Wang	 Rick Hurt

Problem Identified
The issue with all current autonomous lawn mowers is that they are unguided, which leads to an unappealing 
outcome. Our project attempts to fix this problem by using GPS to control the path of the mower.

Current Solutions
Current solutions on the market are Husqvarna, RoboMow, Worx, and Roomba. They all work in a similar fashion, 
except for Roomba. There is a perimeter wire laid in the grass, and the mower will move until it receives a signal 
from the wire. Then the mower will stop, turn, and continue. 

Team’s Solution
Our product is better than current solutions because it will have the ability to provide an effortless, appealing lawn. 
Our product will also eliminate the need to dig up portions of the lawn to install a perimeter line to keep the mower 
contained. Those who will benefit most from our product are homeowners who wish to spend more time doing 
things they enjoy or those who pay for lawn care.
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Tennis Butler
Project Participants

Jesstin Estauillo, Ivan Luk,
Leslie Rose & Joseph Riesen

	 Instructor	 Faculty Advisor
	 Dr. Grzegorz Chmaj	 Dr. Venkatesan Muthukumar

	 Technical Advisor	 Community Advisor
	 Jeff Markle	 Neil Rose

Problem Identified
The Tennis Butler will automatically collect tennis balls from a tennis court during and after a practice session with a tennis 
coach or ball machine. This allows coaches and players to spend more time practicing instead of picking up tennis balls.

Current Solutions
Tennis ball hoppers are cumbersome to use, while tennis ball mowers are bulky and heavy, and must be pushed 
all over the tennis court. There is only one autonomous robotic solution on the market for tennis ball collection: the 
Tennibot, an Aurora University student project, which recently completed a Kickstarter for around 200 units.

Team’s Solution
The Tennis Butler is a self-powered, autonomous robot that automatically navigates the tennis court and collects 
over 100 tennis balls in a removable bin. It is controlled with an easy-to-use mobile phone application, and once, 
it collects tennis balls without human intervention. It intelligently orients itself within the tennis court, locating and 
collecting tennis balls, while avoiding people and obstacles. A built-in rechargeable battery offers 5+ hours of use. 
The platform is more cost-effective than the Tennibot, and does not require manual operation like ball hoppers or 
ball mowers. The simplicity and flexibility of the Tennis Butler will save players’ and coaches’ time and effort better 
spent on playing and practicing tennis.
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Banana Ripening Box
Project Participants

Prince Carlos, Armando Cuellar
& Reu Paulino

	 Instructor	 Faculty Advisors
	 Dr. Zhiyong Wang	 Dr. Rama Venkat & Dr. Pushkin Kachroo

Technical Advisor
Dr. Georg Mauer

Problem Identified
Our project seeks to solve the problem of the spoilage of climacteric fruit, in both households and the restaurant 
industry.

Current Solutions
Currently, there are products on the market that absorb ethylene, like bags and absorption packets. These, however, 
do not allow for regulation of the ripening time of fruit. They simply extend the shelf life.

Team’s Solution
Our project allows us to control the ripening time of fruit by using an ethylene gas and ethephon mixture. This will 
not only ensure that the shelf life of the fruit will be extended, but also that the fruit will be at peak ripeness when 
desired. The device can be scaled to a restaurant level or household level to help reduce the spoilage of fruit.
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Metal Framing Spacer Tool
Project Participants

Luis Cuevas, Abel Garcia Morales
& William Roseberry

	 Instructor	 Faculty Advisor
	 Dr. Zhiyong Wang	 Dr. Yi-Tung Chen

Problem Identified
Metal framing is a labor intensive and time-consuming phase during construction of large commercial buildings. 
Currently, the most common method of metal framing involves several steps, each taking a significant amount of 
time. A construction worker must measure and mark the placement for each stud, place and secure the stud to the 
metal track using vice clamps, and then fasten the stud to the track.

Current Solutions
Current solutions only lessen the time it takes to measure the stud spacing. These solutions use a long piece of 
angle iron with notches cut at the applicable lengths. Construction workers still need to secure the studs to the track 
before they can fasten them together.

Team’s Solution
Our solution functions by combining the measuring, placing, and securing of metal framing. Effectively, this turns a 
four-step process into a two-step process. With our product, a construction worker would only need to place the 
spacer tool into the track while sliding the stud into place and then fasten the stud to the track. This can also be 
done on the top track due to magnets on the bottom of the tool that allow the spacer tool to sit inside of the upper 
track without falling. The tool can be made modular so that workers can work with any size track or spacing.
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Modified 3D Printing Process for Biomedical 
Applications

Project Participants
Adam Allocco & Vicente Lagunas

Instructor
Dr. Zhiyong Wang

Problem Identified
Our project seeks to effectively 3D print biomedical implants that meet industry standards. A previous senior design 
project successfully printed a meniscus implant using ChronoFlex biomaterial; however, the team experienced 
issues regarding the product’s quality and consistency as of result of inefficiencies during the 3D printing process. 
As a result of the defects, the final product failed to meet industry standards.

Current Solutions
3D printers found on the market are not optimized with ChronoFlex or similar materials required to create a 
meniscus implant. There are no commercially available 3D printing solutions specifically designed to create similar 
products using FDA-approved biomaterials.

Team’s Solution
The project aimed to modify the existing 3D printing process and equipment used by the previous senior design 
team. Several key components of the equipment were redesigned to optimize the printing of ChronoFlex biomaterial, 
as well as to improve the quality of the printed meniscus implant. The team incorporated changes in the filament 
extrusion system and the 3D printer’s direct drive extruder. By improving the consistency and quality of the 3D 
printing using ChronoFlex, the process will able to produce meniscus implants and similar biomedical implants more 
effectively.
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Simple Hardware Counter
Project Participants

Patrick Messimer & Junghoon Nam

	 Instructor	 Faculty Advisor
	 Dr. Zhiyong Wang	 Dr. Brendan O’Toole

Community Advisor
Pololu Robotics and Electronics

Problem Identified
Counting out parts for packaging is mundane, time-consuming, and costly when providing products that include small 
amounts of hardware like nuts and screws. This is especially detrimental for batch-level manufacturing companies 
that sell hardware components at small profit margins only to support other flagship products. For example, at Pololu 
Robotics and Electronics, a Las Vegas engineering, manufacturing, and online retail company, counting generic 
hardware obtained in bulk to be resold in small amounts distracts workers’ attention from producing unique, internally 
designed electronics and robotics equipment.

Current Solutions
Although counting is usually automated in mass production facilities using large and expensive machinery, practical 
options for lower volume manufacturers are limited. Automatic hardware counting devices that are affordable for 
small and medium size companies are poorly supported, but more reliable devices cost thousands of dollars. 

Team’s Solution
The Simple Hardware Counter (SHC) is an automatic counting device that is ideal for batch level production needs. 
Parts are deposited in bulk onto a rotating disk that pushes the parts through a fixed channel directly above the 
disc. The channel guides the parts from near the center towards the outside of the disc, causing separation between 
the parts, so that a sensor can detect the passing parts. The channel frame is interchangeable in order to quickly 
allow the machine to count different sized parts. After passing the counting sensor, parts are dropped off the edge 
of the disc into a holding receptacle. A load 
cell measures the weight of the collected parts 
to ensure counting accuracy. Because the 
custom mechanical components of the SHC 
are entirely laser-cuttable or 3D-printable, it is 
an inexpensive and quickly producible solution 
for small companies. Its small size and its 
adaptability make it especially useful for busy 
table-top manufacturing lines.
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Solar Stirling Engine
Project Participants

Emma Chao, Rozzele Cruz & Lucas Gallup

	 Instructor	 Faculty Advisor
	 Dr. Zhiyong Wang	 Dr. Yi-Tung Chen

Technical Advisor
Terry Kell

Problem Identified
Existing Stirling engines lack the efficiency to sustain a significant power supply on a residential or commercial 
scale. The efficiency of Stirling devices is inhibited by factors such as leakage of the working fluid, and the thermal 
limitations of common working conditions. As a result, engines that use fossil fuels remain the prevailing technology 
in the market, thus contributing to global warming and the depletion of nonrenewable resources.

Current Solutions
Stirling engines are not currently sold for residential and commercial power generation. Alternatively, rooftop 
solar panels are the most common method of providing clean energy to homes and commercial buildings. The 
implementation of this technology is expensive and scarce due to the high costs of manufacturing, installation, and 
maintenance.

Team’s Solution
Operating strictly on a temperature gradient, Stirling engines are emissionless sources of energy that can combat 
the high costs and negative environmental impacts of modern electricity consumption. Designing the engine to 
optimize efficiency and power output included: 1) implementing a Scotch Yoke mechanism to reduce the number of 
moving parts in the engine, as well as improving reliability and reparability; 2) increasing the temperature difference 
to maximize the Carnot and, therefore, the actual efficiency; 3) utilizing Helium as the working fluid to minimize the 
friction between gas molecules in the Stirling cycle, as well as increase thermal cycle efficiency; 4) pressurizing and 
sealing the piston-cylinder system to 
minimize leakage of the working fluid, 
which will increase the overall efficiency 
and power output of the engine.

The Solar Stirling Engine is designed 
to generate 1000 Watts (1kW) of power 
and will offset the cost of electricity for 
Nevada residents who use a monthly 
average of 1.3kW. Homeowners can 
install the Solar Stirling Engine to 
reduce expenses and greenhouse gas 
emissions. This engine will increase the 
implementation of renewable energy 
technology in both residential and 
commercial applications.
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Stirling HVAC
Project Participants

Justina Johnson & Grant Runion

	 Instructor	 Faculty Advisor
	 Dr. Zhiyong Wang	 Dr. Yi-Tung Chen

Technical Advisor
Terry Kell

Problem Identified
Modern air-conditioning systems require large amounts of power to run compressors, as part of the refrigeration cycle. 
As a result, people in many parts of the world are unable to utilize air-conditioning systems due to high electricity rates or 
unstable power grids. Additionally, research in recent years has determined that certain refrigerants have negative impacts 
on the Earth’s atmosphere. The refrigerant R-22 (used in commercial and residential central air conditioning systems) has 
been determined to cause damage to the ozone layers and will be phased out and replaced with R-410a by 2020.

Current Solutions
In the air-conditioning market, no products utilize a beta-type Stirling engine. Stirling engines have been used for large-
scale refrigeration needs, but no products have successfully replaced traditional residential/commercial air-conditioning 
systems. The current solutions in the market that reduce operational costs include: VAV boxes (dampers placed in air 
ducts that regulate the flow of air into rooms), occupancy sensors (sensors that adjust air-conditioning controls dependent 
upon levels of occupant activity), and floor ventilation (cooling/heating rooms more effectively by dispersing air through 
the floors). To combat the negative impact of R-22 on the atmosphere, R-410a has been selected as a safer alternative 
refrigerant.

Team’s Solution
Our solution uses a DC motor to run a beta-type Stirling engine in reverse, creating a Stirling refrigeration cycle. The 
DC motor drives the compression and expansion of the working fluid within the cylinder of the Stirling engine to 
create a temperature difference across the surface of the cylinder. The cylinder is inserted into an air-duct, where air 
flows across the cylinder removing heat from the air by convection and conduction, thus decreasing the temperature 
of warm air to a comfortable level. The use of a DC motor eliminates the need for a “power-hungry” compressor, 
which is typically a part of a traditional air-conditioner system. The DC motor can be sized according to the needs 

of the consumer, providing the comfort of air-
conditioning to those who do not have access to 
large amounts of electricity those who cannot afford 
it. The Stirling engine by nature is emissionless, but 
the use of natural fluids prevents any impact to the 
environment (should the fluid leak).
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Tire Pressure Cap 
Project Participants

Ruben Alberts & Brett Willis

	 Instructor	 Technical Advisor
	 Dr. Zhiyong Wang	 Terry Kell

Problem Identified
Our project seeks to make a theft-resistant tire pressure cap. A problem observed in our community is the theft 
of tire pressure caps, which causes an aesthetic issue, as well as increased pressure loss in tires. A common tire 
pressure cap is quick to remove by a simple twisting motion and is easy to hide. This allows a thief to operate in an 
unobserved and efficient way.

Current Solutions
Similar ideas found include a product that can only be removed with a custom designed key. Another product 
incorporates an intricate internally threaded body inside the tire pressure cap that screws onto the valve. None of the 
products found are common in the market.

Team’s Solution
Our theft-resistant tire pressure cap will allow for regular people to secure their caps, with an easy way of placing 
and removing the caps, while preventing the average thief from taking them. The design is to use one solid 
cylindrical piece, cut a counter sink hole into the top, and bore a hole in from the bottom. The counter sink will be 
for a Phillips-head screw, and the bottom bore will be for the rubber interior, where the stem will be inserted. After 
the threading and bore have been placed, the casing will be cut into halves. The outer casing will be retained by a 
steel ring and secured by soldering/welding the ring to the outer casing. The idea is for the screw to displace the top 
part of the casing outward, while the steel ring acts as a lever point; thus, resulting in the casing displacing inwards 
towards the bottom, causing the rubber to squeeze the stem. The hope is that this will be enough force to prevent 
thieves from removing the tire pressure cap with their hands by requiring a Phillips-head screwdriver to remove it.
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Vegas-Style Pachinko
Project Participants

Thomas Arambula, Annita Martinelli Becker
& Lukas Mittelman

	 Instructor	 Faculty Advisor
	 Dr. Zhiyong Wang	 Robert Rippee

Technical Advisor
Dr. Brendan O’Toole

Problem Identified
Our project seeks to create a fusion of mechanical and electrical design to develop a unique slot machine. The 
game intends to entice new and old players/gamblers alike, and create a new source of revenue within the gaming 
industry.

Current Solutions
Mechanical designs for slot machines are few and far between in this day and age. There are next to no popular 
solutions in this regard. However, there is an extant version of this product in Japan, where Pachinko originated, but 
the market has yet to develop in America.

Team’s Solution
In a market comprised of purely digital gaming machines, such as slot machines, Vegas-Style Pachinko meshes 
together the mechanical aspects of the traditional Japanese game “Pachinko” with the electronic aspects of the 
current gaming era. Vegas-Style Pachinko equips a series of metal balls that descend a board that contains pins, 
which deflect the balls into sporadic patterns. At the bottom of the board, there are illuminated values of playing 
cards, which are triggered as the balls fall past them. After each ball passes, a random card swaps with the current 
card. Finally, after five balls pass, a poker hand is formed, and payouts are allotted. This could potentially serve as 
a revolutionary design in modern gambling, drawing in a whole new source of revenue for the gaming industry and 
spurring similar models and games down the road.
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