
1. Automatic Silverware Roller 

Ryan Michaelis, Gabriel Camacho, Austin Spencer, and Lenard Lomugdang 

The background for this project entails a problem sought out by the team in the restaurant industry that 

could be solved using robotics. In the restaurant industry, there is an incessant need for rolled silverware. 

Restaurant owners spend money every day on unnecessary wages by paying employees to roll silverware. 

Most restaurants spend at least $40 a day on this task. The group thought that by making an automatic 

silverware roller, it would cut out a lot of the unnecessary wages. Employees also dislike doing this task 

very much, so it would also improve employee morale.  

The motivation for this project came from the fact that four out of the five members of our capstone 

group were also in ME 422. We understood our little understanding of robotics, Arduino units, kinematics, 

and electrical components in general. We agreed to use this class project to help better understand the 

robotics that were included in our senior project. With great help from Professor Zhang, we had the 

necessary knowledge to move forward with our project. From how to understand the process of 

programming a robot to knowing how to use and Arduino unit and what is all needed for the unit to work, 

the team was able to find the answers with the help of these two men.  

               

 

2. Robotics Skycam  

Team Members: Eric Simonsen, Neil Dodds, Nathan Clinger, Greg Skinner, and Matthew Grybos 

The motivation for this project came from watching football games and noticing how the skycam provided 

a unique viewing experiences for football fans. This improved viewing experience was accomplished by 

providing different camera angles from above the field. A similar market was identified while watching 

Nevada basketball games and a clear lack of a technology resembling the skycam was observed. This type 

of viewing experience can only be found watching football games but as more and more sporting events 

are being watched at home, Team 2 decided to come up with a solution. The desire was to create an 

enhanced viewing experience by providing an above court camera angle. This device could provide a 

unique method of tracking players on a court or field and improve the overall viewing experience for every 

basketball fan.  



Team 2 thinks there is a great market for this kind of technology as sport streaming increases. As well as, 

technology and filming techniques are constantly raising the bar on what can be done so the viewers are 

expecting more as well. In all fast paced sports such as basketball and hockey, it can be hard to keep track 

of the ball when you have a limited number of camera angles. Team 2 wanted to provide this upgraded 

viewing experience for sports fans by creating an above ground view with a PRR manipulator camera to 

track the game and provide the best view of the game possible.  

 

 

3. Tic Tac Robotics  

Team Members: Andrew Folkins, Austin Kost, Drake Hudson, and Patrick Black   

The team began the project with a simple goal in mind - to create a project with fun and innovative results 

that allowed them to practice and expand their robotics skills. Many of the team members have some 

prior experience with programming or electronics, but every team member had valuable skills to gain 

from an all-encompassing project. 

Given the parameters that were decided upon above, the team determined that it was necessary for their 

project to utilize a physical robot that would interact in some way with the environment. To add an 

element of fun to the project, the team wanted to add some entertainment by having their robot play a 

game. The game of tic-tac-toe was decided upon by the team because of the relative simplicity of the 

game with the potential for greater complexity to be added by an AI opponent. 

This game had all of the necessary features that the team required. The system would incorporate a 

camera that would occupy the role of the sensing for the setup. The camera would react to changes in the 

game board and feed the information to the robot. The robot would take this information, and 

incorporate the necessary logic to appropriately place a game piece. The levels of logic would not need to 

be extremely complicated, as there are already fully trained bots on the internet. Our logic would simply 

need to make valid movements and not interfere with player movement. Finally, to make this possible, a 

raspberry pi would need to take the information from the camera and feed it to an arduino so that the 

arduino can adjust the motion of the robot. There is some inverse kinematic work that would need to be 

done, but it is not the main focus of our project. 



   

 

4. Crane Retrieval System  

Jagger Clowers, Addison Cram, Jack Freda, Kyle Guilliams, and Connor Kovan 

The proposed project by Team 4 was a crane-like device that intended to use moderate to high level class 

topics, such as forward/inverse kinematics and in the future, motion planning; the project was later coined 

the nomenclature, crane retrieval system, to more accurately describe the project. The goal for the Team 

was to complete the kinematics as a primary focus before advancing into complex programming that 

involved any motion planning bug algorithms. There was rudimentary goal to first construct a functional 

project that satisfies our own Team’s basic project criteria, where the kinematics of the crane are possible 

to be calculated for. A collective Team decision to choose a crane-based project originated from the use 

of a decision-making matrix method, a Go/ No-Go table. The crane-based project was chosen by Team 4 

focused on the criteria of the device being: feasible to complete within the given time constraints, simple 

to construct with available tools, likely to function given many errors in construction, affordable given the 

budget, incorporates at least one lecture topic, can be modified to increase complexity, and finally to 

function with a reasonable reliability at the end of the semester.  

The motivation for the project originates from an intent to combine several topics learned from class 

lectures. To choose a lecture topic the Team considered what has been taught already and considered a 

few future topics. The list consisted of forward/inverse kinematics, motion planning, vision-based control 

of a robot, and path planning of a wheeled robot/robot arm. A focus towards simplicity was the goal for 

the final lecture topic chosen before considering more complicated material. Additionally, motivation for 

the idea stems from the crane retrieval system having potential for real-world use, so the Team added a 

unique attribute to the cranes manipulator, a magnetic sensor (planned) to measure magnetic fields for 

finding the desired material to relocate. Real-world applications for the project are ample in the 

commercial, industrial, construction sectors, shipping yards, and warehouses. The project could be scaled 

larger for the application at hand that may require an autonomous crane device to transpose large 

quantities of a magnetic material to and from a workspace to a home location. Alternatively, the material 

is not required to be magnetic, instead magnetic housings that encompass the material is an option.  

 

 



 

 

5. Parallel Axis Robotic Arm 

Marc Magarin, Nick Herard, Justin Baehler, Nicholas Slezak, and Jacob Washalefsky 

The concept behind the project was to create a robot that had similar characteristics to the ones discussed 

in ME 422, and to produce a model that could connect the conceptual ideas to manufacturing purposes. 

The project was started with the motivation to create a miniaturized robot modeled after large scale 

factory robots. The parallel axis robot arm will serve as a tool to model how simple robots are used in real-

world applications, such as specializing is repetitive movements within manufacturing processes.  

     

 

6. Simulated Circuit Board Soldering Automated Process 

Andrew Huie, Nelson Aquino, Philip Nowak, and Silvio Reggiardo 

Team 6 wanted to focus on the application of the different topics covered in the class. At the start of the 

project none of the group members had prior experience with a robotic arm like the one used. While 

Nelson had a background in basic programing, we believed that a simple robotic arm would help the team 

learn the most about the principles discussed in class. With three degrees of freedom, the team would 



have a realistic DH table, and moving the arm would be comparable to an entry level robot. To connect 

this class to a real life application the team believed that an automatic soldering iron would be similar to 

our plan. Team 6 planned to use a sharpie to simulate a soldering iron, and could prove reliability and 

accuracy. To complete this the team knew they needed to solve for forward and inverse kinematics to 

know the positioning of the arm and joints, and direct it to specified points. Parts that are being CNC 

soldered will usually have other components on them, that will act as obstacles and to simulate a real life 

environment, the team used motion planning to move from point 1 to point 2 along a path that would 

avoid circuit elements on a board. 

      

  

7. Low Budget WALL-E Robot  

Haley Colton, Abdullah Folazkhan, Cole Kindall, and Tyler Rupley 

As mechanical engineers, we want to have a compact robot that could highlight our skills and knowledge 

of robotics in a useful way. Our novelty robot will be a business card holder that identifies and moves to 

the intended receiver to present them the card. The idea of the robot is to create a memorable experience 

for the intended recipient. In the engineering industry, it is important to stand out and make an impact 

on fellow colleagues.  

The motivation behind this project is to utilize forward kinematics, PID controls, and other concepts we 

will learn in ME 422, in a beneficial, real-world application. By giving the robot a specific, but arbitrary 

task, we were able to narrow down the scope of the project. This task of having a robot give a business 

card would allow the team to pull together our acquired knowledge and see if we could combine class 

knowledge with the physical world. 

       

 



8. Path Navigating Robot 

Erin Massey, Tyler Campo, Jake Steffanich, Carlos Lopez, and Victor Garcia 

The team chose this path-planning robot project since it was a simple project and some of the group 

members have had experience in path finding robots from a previous class but no experience in adurio 

coding. Also our team picked a project that would connect the class concepts to coding a robot. This was 

a unique opportunity since regular mechanical engineering classes did not offer access to coding 

knowledge. The team was able to learn many new concepts and apply them in the real world while 

learning how to code the path-planning robot. 

The project consisted of a wheeled robot that performed path planning to traverse from one side of a 

space to another while avoiding obstacles. The motion was planned by using a geometric model, similar 

to what has been learned in class. The robot also avoided collisions with other obstacles that are in the 

way, in a timely manner, without straying too far from the path. This avoidance algorithm was 

programmed by the group according to the situation. The group determined the speed that the robot can 

travel at and went slow enough to scan and maneuver around the obstacles placed by the team but also 

fast enough to complete the course in a timely manner. The path the robot must travel was long enough 

for the team to confidently say that the robot could go through a longer course if needed with the path 

finding ability of the robot. There were many variations on how to solve a problem using motion planning, 

and this was taken in account during the project’s life. 

   

 

9. Path Navigating Robot 

Carlos Caro, Henry Grace, Vincent Rojas, and Nathan Smith 

Kinematics is a branch of mathematics, physics and mechanical engineering. There is two mostly used 

kinematics in a robotic field, forward kinematics and inverse kinematics. Forward kinematics is frequently 

used to calculate the position of end effector when we know the degree value of each joint, and inverse 

kinematic is used to compute the degree of each joint when we know the position of the end effector. 

Forward kinematics in robot arms emphasizes in control, converts muscle lengths and joint angles to hand 

positions. The arm is modeled as two rigid links of lengths, and the links rotate about different reference 

frames. There are robots that apply kinematics such as Scara robot 1981 used in manufacturing and 

package handling applications or the famous robot called Stanford arm 1969 that is differentiable with 

today’s robot arms because it has got a sliding joint.  



Team 9 has chosen to demonstrate the concept of forward kinematics with their robotic arm. The design 

intent of Team 9’s robot is to demonstrate the motion of an xy and yz plane workspace using the variable 

angles available from the rotation of motors. By controlling the rotation of set link lengths, Team 9 will 

have the ability to control the end effector of their robot by controlling the joints. The goal for the project 

is to apply the fundamentals of forward kinematics to a practical scenario. Discussions were had on the 

best method of displaying this concept in a project form along with constraints such as time and finances 

that were to be taken into account. After the group members exchanged ideas, a demonstration project 

using a simple robotic arm was selected as the most appropriate way to visualize this concept and its 

applications.  

 

10. Robotic Arm Powered by Arduino using Recyclable Materials.  

Damian Whittemore, Freddy Sosa, Julia Stueve, Dillon Wilcox, and Nate Strother 

Since the industrial revolution of the mid to late 18th century, machines have played a large part in society. 

They have helped us achieve great things that would’ve otherwise not been possible by allowing humans 

to perform tasks in faster, more efficient, and more reliable ways. With the invention of computers in the 

20th century we saw the birth of a new type of machine which could be programmed to complete 

predefined tasks in an automated fashion unlike previously possible. These new type of machines are 

what we know today as robots. Modern robots serve a wide range of purposes from industrial applications 

to social and even recreational ones but are mainly used in manufacturing lines/processes. However, with 

increasingly advanced manufacturing and materials, better computers, and more sophisticated 

programming, robots are now being designed to help in more complex tasks such as automated driving 

and surgery. 

As a result, the use of robots in society is only expected to increase in the future, thus playing an even 

more important role. With this there comes a need for more, highly educated professionals in the field of 

robotics helping to design, build, and program robots. Keeping this in mind, the team feels that there is 

not enough programs to introduce students to robotics in the early stages of their educational careers. 

The introduction of robotics and programming at a young age is vital in sparking students interest of 

subject. The team believes that additional efforts to develop programs and projects to fill this need are 

required in correspondence to the increasingly important role robots will play in the near future. The team 



believes that these efforts will yield great results for our future in terms of better, more prepared, robotics 

industry professionals. In order to help address the lack of early stage introduction, the team designed 

and developed a project which could be implemented in classrooms to introduce students to basic 

robotics and programming principles. 

 

 

11. Autonomous Motion Planning of a Robotic Car  

Erik Whatley, Cadence Motley, Chris Mullin, Jasmine Hix, and Joel King 

Autonomous robotics is an ever-growing field in robotics. Robots capable of autonomous navigation of 

their environment is becoming more prevalent with the introduction of prototype self-driving cars and 

untethered humanoid robots. Autonomous function without pre-programmed motion plans and an ability 

to learn about its environment is the foreseeable future of robotics. 

The initial goal for this project was to explore the topic of autonomous motion planning through the design 

and implementation of obstacle avoidance in a quad-copter drone. Further research into the topic and 

logistical issues, showed that the complexity of the initial project was beyond the time frame and team 

capabilities. The scope of the project was moved to implementation of obstacle avoidance with a robotic 

car. 

    

 

 



12. Robot Sorting Machine 

Clayton Frieders, Anthony Johnson, Aaron Wiese, and Michael Karsten 

Autonomous robots can be designed to perform repeatable, monotonous tasks thereby replacing the 

need for human labor. A well-designed robot can perform specific tasks repetitively with little to no error 

or fatigue making them an ideal component for assembly lines. General assembly line jobs, such as sorting, 

inspecting, and installing parts can be done by a mechanized system. By implementing such robots, 

companies could increase product output, limit the overall error, and reduce or eliminate the risk of injury 

if the same job was done by a human. Robots like this are used by a wide array of companies to make 

products ranging from cars and vehicles to computers and batteries. 

The purpose of this robot is to take an object and sort it by its color. Currently we have the robot sorting 

based on the red and blue aspects of the object it is currently looking at. If the object has more red aspects 

to it than blue the robot rotates its arm 90-degrees and drops the ball into a bucket for red objects. If the 

ball has more blue aspects than red it will rotate 45-degrees and drop the ball into a bin for blue objects. 

The end effector holding the object is displaced by the first servo motor attached to the base design. Once 

in place, the end effector rotates through a second servo motor, allowing the object to be dropped. Figure 

1 shows the final assembly of Team 12’s sorting robot. 

 


