
 

Star Wars Contest and Concept 

Evaluation   

MCHE 201: Engineering Design 

Fall 2017 

Team  

 

 

    

Department of Mechanical Engineering 
University of Louisiana at Lafayette  

Lafayette, LA 70504  

@louisiana.edu 
 

  
Department of Mechanical Engineering 

University of Louisiana at Lafayette  

Lafayette, LA 70504  
@louisiana.edu 

 
  

Department of Mechanical Engineering 

University of Louisiana at Lafayette  
Lafayette, LA 70504  

@louisiana.edu 
 

Abstract:  

The Star Wars competition is a contest in which Engineering students are asked to 
construct a robot that autonomously and electronically is able to move objects and place them in 

the correct positions. If these objects are in the correct position then the team receives points for 
it. In order to get these points, the team has to review several designs and choose which one 
would fit with the specifications of the game. After two alternative designs, a final design is 

choose that can complete this tasks. The theme of the competition is Star Wars, therefore all of 
the objects’ names are associated with Star Wars. For example, aluminum foil balls will 

represent the force, sponges will represent TIE fighters and so on. The chosen design is capable 
of moving these objects in the right position using mechanisms, electronics, and a 
coding  language. The design is composed of three fundamental parts: a force collecting gate that 
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will enclose the force units, two TIE fighter removers that extends by the tension of strings 
capable of sliding the TIE fighters of the board game an L shape arm or proton torpedo deliverer 

that goes over the exhaust port and releases the torpedo/key chains. Furthermore, the 
construction of the design was based on usage of the house of quality, specification sheet, 

function tree and an evaluation matrix. These design tools were utilized in order to gain a 
complete understanding of the problem and to make an ultimate choice on the final design.  
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

I. Introduction: 

Engineering students were asked to design a robot capable of operating electronically, by 

program. This is not a simple task for the students since they had to learn various skills which 
include using sensors, electric motors, and writing codes for the device to operate. Students were 
provided with python coding language, a pyboard, which runs the code and transfers information 

to the DC motors and sensors. With these provided tools engineering students then needed to 
create a design capable of completing every task. These designs will contain mechanisms that are 

operated autonomously by the pyboard and the coding language. More specifically, the robots 
will need to place the “Proton Torpedoes”, also known as the keychains,  in the “death star” or 
“exhaust port”, learn how to “use the lightsaber and the force” by placing the bowling pin and 

tennis balls on the jedi training zone (a 6’’ by 2’ rectangular zone), “save droids” (plastic toy 
blocks) by placing them completely into the team’s zone, and finally destroy the “TIE fighters” 

(sponges) by knocking them out of their zones. To accomplish all of these tasks, several 
alternative designs were reviewed until an ultimate design was chosen that is simple and could 
potentially get the most amount of points. The design consists of various main components: 

torpedo deliverer or arm that extends on top of the exhaust port at the robot’s proximity, side 
wings or TIE fighter removers that also extends out, a force collecting gate that encloses the 

force units and wheels capable of moving the robot close to objects. Saving the Droids or toy 
blocks were not a concern since the final design focus mostly on the tasks mentioned above. The 
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robot’s components were analyzed and tested for the completion of every task 
successfully.  Their functionality is simple and optimal. 

 
II. Final Design: 

 
The final conceptual design moves forward and backwards to approach the objects. When 

the robot moves forward, it pushes the bowling pin slightly so it can remains upright. The robot 

is also programmed to move a certain distance in which the device stops exactly when the pivot 
mechanism of the torpedo deliverer makes contact with the edge of the exhaust port delivering 

the torpedoes in it. After a few movements, the robot comes at rest then move backwards in 
position to drop the force collecting gate that will enclose the force units. When the force 
collecting gate is dropping, it pulls on the two strings that allows the TIE fighter removers to 

open. Then the robot moves backwards again with the force units within the force collecting gate 
and with the TIE fighter removers in open position. While the robot is moving back to the start 

zone, the TIE fighter removers push the TIE fighters (sponges) off the board, while the device 
gets back to start zone. The full view of the final design is shown in figure 1. 

 

 
Figure 1: Full view of the robot  

 

The final design was chosen because of its simplicity and its optimal capacity of getting 
the most amount of points. This final design consists of a platform that holds the force collecting 
gate, an L shape arm defined as the torpedo deliverer and two side wings defined as the TIE 

fighter removers. The robot also contain wheels that allow it to move and approach the objects. 
The force collecting gate goes from about a 90 degree angle to a 0 degree angle, allowing the 

force collecting gate to enclose the force units. The bowling pin will also be enclose within the 
force collecting gate. The force collecting gate operates with a small DC motor that has a gear 
attached to the axle. The rotation of the DC motor’s gear will rotate another gear connected 

directly to the the frame of the force collecting gate. The force collecting gate is made out of 
sheet metal, wood and paint brushes. Sheet metal is a light and strong material that could be cut 

and bend easily for the making of the force collecting gate. The gate also has a frame made out 
of wood enclosed by the sheet metal. The paint brushes were utilized to compose the bottom of 
the gate. The purpose of the paint brushes is to ensure that when the gate drops the bristles of the 
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brushes bend at contact of any surface making it easy for the gate to enclose the force units. The 
probability of getting more force unit balls are higher with the usage of the brushes because the 

bristles can slight push them inside the gate. The force collecting gate is shown in figure 1. 
The torpedo deliverer will be composed of a L shape wood arm long enough to reach the 

exhaust port when the robot approaches it and a pivot mechanisms that drops the key chains 
(torpedo protons) inside the exhaust port. The pivot mechanism has a cup that will contain the 
torpedoes and lever arm attached to the bottom of it. This lever arm will be attached to the main 

static portion the torpedo deliverer. When the robot moves forward, the lever arm will make 
contact with the edge of the exhaust port causing the mechanism to launch the torpedoes in it. 

The torpedo deliverer is shown in figure 2. 
 

 
Figure 2: Side view of the torpedo deliverer. 

 
Another feature of this robot is the TIE fighter removers. The TIE fighter removers reach 

out for the TIE fighters sliding them off the table when the robots moves back to the starting 
zone. The TIE fighter removers are also made out of sheet metal. This mechanism opens when 
the force collecting gate drops. There are two strings attached to the front of the force collecting 

gate’s frame. These strings are pulled and through another pivot mechanism the TIE fighter 
removers swing open. The TIE fighter removers are attached to the robot’s platform with one 

nail on each of them and with a small lever arm the TIE fighter removers open to about 50 
degree angle relative to the sides of the platform when the string is pull by the force collecting 
gate. This angle allows the sponges to be pushed out of the team’s zone.  The TIE fighter 

removers are in green for better visualization shown in figure 3. 
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              Figure 3: back view of the robot’s platform. 

Finally, this design contains three wheels: two back wheels connected through an axle 

that will spin freely when the front DC motor moves the front wheel. The front wheel that has an 
axle with a gear connected to it. This gear is at contact with the gear attached to the bigger DC 

motor’s axle. When the bigger DC motor rotates the gear it rotates the other gear attached to the 
wheel’s axle causing the whole robot to move forward and backwards.  
III.  Problem Understanding : 

 
 Design tools are helpful for engineers to understand problems in a more specific way. 

There are design tools that help engineers understand what is the actual problem of the design by 
taking into account what are the features the customers would  like as well as what features 
would be desired or wished for the design. These design tools are known as the house of quality, 

specifications list function tree as well as others. For the star wars competition the objective is to 
get the most amount of points by also following customer requirements, in this case, the rules of 

the game. The design becomes more limited when following the rules of the game. For example: 
one rule or customer requirement is that the device must fit within a wooden box of certain 
dimensions if not then the team is disqualified. The engineering characteristic associated to this 

customer requirement would be that height, width and length of the device. Table 1 shows this 
correlations between customer requirements and Engineering Characteristics. 
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Table 1: House of Quality  

 
 

Another design tool used was the specification sheet. The specification sheet help decide 
which features are required and which ones are desired. This planning tool help visualize who 

carries the responsibility to fulfill each requirement and the source that each requirement came 
from. The specification sheet is shown in Table 2. For example, the height, length, and width are 
are controlled by the rules therefore they are demands. Also shown in the specification sheet are 

some wished features that are not necessarily demands. The wishes are usually what makes the 
design unique from others and improves the design past just the basic requirements. 
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Table 2: Specification Sheet 
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The Function Tree was also used in the development of the final design. The Function 

Tree is a problem understanding tool which helps engineers gain a better understanding of how 
the device works and how each part of the device contributes to other parts’ function. It starts by 
listing the main objective of the device at the top. Then, underneath that, it lists the next most 

general movements the device makes in order to accomplish the main objective. From there it 
keeps listing the movements that cause the function above it to work until it gets down to the 

most basic parts and movements the device has to accomplish. This gives engineers a better 
understanding of how all of the functions relate to each other. In Table 3, it’s easy to see how 
each function contributes to making the device achieve its overall goal. 

 
 

 
 
 

 
 

 
 

 

Table 3: Function Tree 

 
 

IV. Concept Evaluation: 
 

 Two alternative designs were considered before deciding on the final design. The first 

alternative design was designed with a hydraulic excavator in mind. The wheels were designed 
using caterpillar tracks to move to the target with ease as shown in Figure 3 and 4. The arms 

Joshua Vaughan

Joshua Vaughan

Joshua Vaughan



extends so the bucket could scoop up the force (aluminum foil balls). The bucket would also 
drop the torpedoes in the exhaust port. This alternative design would have not been able to easily 

accomplish all the tasks put forth. This is mainly because it would have been too challenging to 
program the device to be accurate enough to scoop up each individual ball and place them into 

the jedi training zone. Therefore the design was not chosen as the final design. 
  

  
 Figure 3: Front view of first alternative design. 

 
Figure 4: side view of first alternative design 

 

The second alternative design would have accomplished more tasks than the first 
alternative design. The second alternative design had wings on both sides of the main body that 
would come forward and open to push the sponges off the board. It also had an arm that 

extended with a scissor like mechanism, capable of grasping objects. Figure 10 and 11 shows the 
second alternative design. The reason this design was not used was because it would not have 
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been able to move the droids into its territory. Also from the Third- level Evaluation Matrix the 
design did not meet as much of the criteria as the chosen design. 

 

 
Figure 5: side view of second alternative design 

 
Figure 6: Front view of second alternative design 
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 The final design was chosen because when comparing to the alternate designs it 
completed the most customer requirements. 
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V.         Design Performance Evaluation 

 

Before the final competition the robot was tested numerous times. Everything seemed to 
be in order but there was a high probability of error since the objects were never put in the exact 

same place after each round. If the objects are in unwanted position this could potentially affect 
the performance of the robot. There are many factors that could affect the robots performance 
such as gears coming loose as well as the chance that a neighboring teams robot could possibly 

come into your territory and move your objects from their original position. The performance of 
the robot varied at every round, in some rounds more points were earned than in other rounds. In 

the first round, a lot of points were achieved since the robot ran as it was supposed to but the 
force collecting gate got stuck on top of the of the force. Therefore when the robot began to 
move backwards, it was unable to contain most of the force since the gate failed to come down 

far enough leaving all but one the aluminium foil balls behind. This also affected the position of 
the force collecting gate that later needed to be readjusted. Even though the force collecting gate 

did not worked as suppose to, the TIE fighter removers were able to extend and knock the TIE 
fighters off the table. The torpedo deliverer was able to get all the torpedoes in the exhaust port. 
All these achieved tasks totaled to 40 points being greater than all 3 of the other teams’ 

performances. During the second round the robot ran as it was supposed to but the string 
connecting the force collection gate to the TIE fighter removers got hung up on top of the 

lightsaber (bowling pin) preventing the force collection gate from coming down all the way. This 
also prevented the TIE fighter removers from fully extending. For this round only one TIE 
fighter was removed but the torpedoes were delivered successfully. For the last round the 

torpedoes were delivered and the TIE fighters were not knocked off of the track as they were 
supposed to be. However, the robot failed to collect any of the force because the string got hung 

up on the bowling pin again. Therefore, the robot did not earn enough points in the last round to 
move on to the next rounds. 

The force collecting gate did not work at the competition since it needed to be larger and 

it needed to dropped with precision to contain all the force units. The force collecting gate would 
work in some occasions but it would contain only very few force units. In order to collect the 

most amount of force, paint brushes were place on the bottom part of the gate. This allowed the 
gate to sweep some of the force units within the gate and sometimes keep some of the force units 
betweens the brushes’ bristles. The results of the competition showed that the the force collecting 

gate is not ideal since it needs to enclose a larger area to ensure more of the force units to be 
dragged into the jedi training zone. Another feature that could have been added to the robot is a 

arm powered by the stepper motor that grabs the bowling and pin and releases it on the jedi 
training zone. The torpedo delivering system never fail during the testing and during the 
competition. This feature would be kept intact for the improvement of the robot. The TIE 

fighters were knocked off from the board game but sometimes the robot would not get them off. 
The general improvement for the design is to get a larger force collecting gate or gate able to 

extend to enclose the force with more precision. The precision needed for the force collecting 
gate can be enhanced with sensors. For example, as the robot gets to a certain distance from the 
exhaust port the gate would be drop precisely between the force and the edge of the dead start’s 

circumference. The last feature that could be added for the improvement of the robot would be a 
system able to move the droids in the team’s zone. This could also be enhanced with a larger 

force collecting gate or with a longer wings or TIE fighter remover system. 
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IV. Conclusion: 
 

For the Star Wars competition, MCHE 201 student were asked to build a robot capable of 
doing tasks autonomously. The challenge for this competition is to make the robot work by using 

coding language , electronics,  DC motors and sensors. The final design was constructed to 
potentially complete every the task successfully by keeping in mind the game’s rules and the 
customer requirements. The final design is composed of 4 main components that enables the 

robot complete to grab and move objects to different places. These main components are the 
torpedo deliverer, the TIE fighter remover, the force collecting gate and wheels. The tasks for the 

Star Wars competition are moving force units and lightsaber in the Jedi training zone, moving 
the Droids into the team’s zone, placing three key chains in the exhaust port and finally knocking 
the TIE fighters off of the team’s zone. In order construct such the final design capable of 

completing these tasks, two other alternative designs were reviewed before making and ultimate 
decision in which the design to work on. This final design was chosen on the basis of potentially 

getting the most amount of points, less failure probabilities, simplicity, etc. During the final 
competition, it was visible that the probability of error is very high because of the variations of 
objects on the board game at every round and because of the robot’s propensity of failure. These 

errors give information about features that need to be change or improve in the robot. With the 
right changes and improvements the robot can optimize its performance.    
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