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1 Opportunity

The opportunity stated in P2 was to create a game to help college students de-stress. After going through the
process of creating our carnival game, we’ve updated the opportunity this game presents. Our carnival game
is an affordable and somewhat portable source of fun for people of all ages that can be customized to provide
different game modes.

2 Strategy

Initially, we planned on using a launcher mechanism as a way to score points for our game. After speaking to
the teaching team, we decided to drop the launching mechanism and make the actuation of our racing horses
as clean as possible and that’s what we ended up achieving. We then decided to have the players throw balls
at a target with varying point targets. The objective of the game stayed the same in that the more accurate a
player is in a shorter amount of time will determine the winner. Instead of using a force sensor to determine
when a target is hit, we instead attached an ultrasonic sensor behind each target and had it read how far away
it detected a ball. Different distances meant different point distributions for each player which translated into
different amounts of steps a stepper motor would move. The stepper motor was also a change we implemented
and used it as the actual horse racing actuation. The DC brushed motor was used to raise flags at the end of
the race to indicate which of the two players had won. In the end, we used two Arduinos, one for each player
because we ran into an issue with blocking code. We wanted to only use one controller but in the end used
an Arduino for each player because it proved difficult in the rest of the allotted time to fix the blocking code
issue. The force sensor (FSR) was used to communicate to the other Arduino when one player had won the
race and reset the game. Another change made was in regards to the analog sensor and how we utilized it.
We planned to use a potentiometer to vary the speed at which the game could be played but ultimately used
a sliding potentiometer to turn the game on and off.

3 Integrated Physical Device

Figure 1: Image of fully integrated system
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(a) One end of the railing system (b) Opposite end of railing system (c) Illustrates FSR position

Figure 2: Railing system

(a) Arduino and wiring housing (b) Sliding Potentiometer
(c) Positioning of the Ultrasonic sen-
sor

Figure 3: Housing for Arduino and Other Sensors

4 Function-Critical Decisions

The functional-critical decisions began with choosing the timing pulley and belt. The GT2 timing pulley
included a 6 mm belt with 36 teeth and a 5 mm bore. The timing belt included 582 teeth on a 2mm tooth
pitch which works with the pulley since it also has a 2 mm pitch.

(a) Force diagram for pulley system (b) Force diagram of the racing horse on the system

Figure 4: Forces acting in the system
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First, we look at the pulley system on both ends to determine the pretension.

F1 = Fi + τ/d, F2 = Fi − τ/d (1)

Fi =
Fpre

2
= τ/d → Fpre = 2

τ

d
= 2

0.013kgm

0.022m
= 1.18N (2)

For the mounted portion sliding along the rail, we have the following calculations:∑
ML = 0 = FHorse(xmount)− FR(0.5m) (3)

FR =
FHorsexmount

0.5m
= 2(0.051kg)(9.81m/s2)xmount = 1.00xmountN (4)∑
Fy = 0 = FL + FR − FHorse (5)

FL = FHorse − FR = FHorse − 2FHorsexmount = FHorse(1− 2xmount) = (0.051kg)(9.81m/s2)(1− 2xmount) (6)

FL = 0.500(1− 2xmount)N (7)

5 Circuit Diagram & State Transition Diagram

(a) State Diagram (b) Circuit Diagram

Figure 5: State and Circuit Diagram (NOTE: Create two of the same circuit diagram shown above, and connect
both onto the sliding potentiometer)

6 Reflection

Going through the motion of creating a project of this scope is bound to teach us a few things about teamwork.
There were a few things we found that worked and few that didn’t work so much while collaborating over the
span of the semester. Our communication was key throughout the semester with two scheduled meetings a
week where we could go over the aspects of the project. We communicated well throughout the semester and
all kept on the same page. Our communication allowed us to turn in our deliverables P1-4 on time and allowed
us to brainstorm ahead of time. While the work we produced was guided by the deliverable due dates, we felt
that we needed to start working on the hardware way ahead of time so that we could discover the obstacles
that would come with integrating the software. We wish we would’ve known to choose the ESP32 instead of
the Arduino ahead of time so that we could have only used one microcontroller.
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7 Appendix

Figure 6: Bill of Materials
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Figure 7: CAD assembly of entire setup
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Figure 8: Code block 1
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Figure 9: Code block 2
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Figure 10: Code block 3
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Figure 11: Code block 4
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Figure 12: Code block 5
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Figure 13: Code block 6
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