DUEN Tabling Machine (DTM)
Fall 2025 Cohort
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Overview

Tabling events often suffer from a lack of student engagement, as many want to avoid
awkward interactions and long boring conversations about clubs that they won’t find an interest
in. Our project was created to circumvent this issue and engage students with the club through a
fun and interactive experience. Additionally, the DTM allows onlookers to understand the skills
DUEN helps cultivate and the experience they could gain if they were to join. The compact and
lightweight design alongside the handles make for easy transportation to and from events and the
removable plexiglass backplate enables officers to access the internals of the machine for

cleaning and maintenance.

Functionality

The DTM has a screen where people can start a game of Flappy Bird by lifting their arms
up. Players can then move their arms up and down to control the movements of the bird, which is
achieved through tracking technology. Players must move through 5 pipes in order to win. We
used a Raspberry Pi 5 AI Camera alongside Google’s MediaPipe Pose Al to focus on points—
specifically the wrists, the shoulders, and the elbows to detect a flapping motion. There are two
states: true (flap) and false (reset). The game will start in false. Using pose estimation, the
camera detects the user’s wrists when they pass the shoulder and through that, a signal is sent
back to the Raspberry Pi 5 microprocessor which detects a flap, changing the state to true. The
player would flap their arms back down and when their wrists fall below their elbows, the flap

signal resets (changing the state back to false). To keep flapping, the player will repeat the arm



movements. The game will run at 30 frames per second and a signal detection will occur every 5
frames, thus the camera will detect a change every 0.167 seconds.

To activate the virtual environment that contains all the libraries and dependencies in the
terminal we have our command [source .venv/bin/activate]. In order to start the game, we use the
command [make run] which starts python main.py. These commands are the basis of our game.

To define an event in the game, there are two states: flap up and flap _down. flap up is
defined as raising the wrists above the shoulders, while flap down is defined as the wrists falling
below the elbows. Once they make it through five pipes, they will win, and a physical wheel will
spin. The wheel is set on a rigged mode.

On the rigged mode, the wheel will be programmed to land on 4 of the 8 possible
outcomes that the wheel holds. The options are a sticker, candy, or a flyer. The multiple options
gives guests the illusion that there is a possibility of landing on one of the other options that is
not a flyer. Due to a multiple component dispensing system being impractical and not fitting into
our design, we opted for the flyers to be given through the dispensing system (which will be
talked more about later) while other prizes will be on the side to be handed out manually.

Ideally, the table should be placed approximately 36-40 inches off the ground. This
number is flexible within the range of +3 inches, but we found that the most ideal heights were in

the ranges between 36 and 40 inches.


http://main.py

User Guide

How To Play:

1. Turn on the machine and connect to the wifi.

2. Position yourself in front of the camera and step back about 5 steps. (Make sure you are
the person closest to the camera as the camera focuses on the person closest.)

3. Raise both arms above your head to start the game. The game will start in 3 seconds.

4. Bring your arms out to the side and move your arms up and down to navigate between all
the pipes.

5. Pass through 3 pipes to win the game.

Emergency Shutoff Information:

1. Locate Emergency Shutoff button (red button)

[\S)

. Press Emergency Shutoff button

3. Motors will stop spinning and will terminate IMMEDIATELY

b

Manually move back the tray, door, and wheel to its original position

For Transportation:

1. Keep the machine in an upright position.

2. Carefully pick up the machine with one hand supporting the bottom and another on one
of the walls for better grip, or both hands on the bottom with the back of the machine
leaning against your chest

3. Avoid touching the screen when moving.



4. When placing the device down, please make sure that the machine sits upright and not
sideways. This is to help ensure that all the places will stay in place and will prevent

future wear and tear.

DO NOT:

1. Expose the machine to water (water will short circuit the electrical components due to the
open design)

2. Touch the circuitry without proper supervision (this is a safety hazard and may cause
electrical burns)

3. Have a third party step in front of the camera (as the camera will track the person who

steps in front of the camera instead of the desired target)

Design/Manufacturing Procedure

Mechanical/Electrical Components:

The exterior of the DTM holds custom 3D printed plates with the DUEN logo carved out
on the sides of the machine. The DTM utilizes a Raspberry Pi 5 as the central processing unit of
the entire machine. Composed of PLA for the external and PETG for the parts that take heavier
load, the DTM houses multiple sections, including the flyer dispensing mechanism, a small box

to house the electronics, and a portion to insert the LCD Screen. The main electronics are as



follows: ribbon cables to connect the Al camera to the Raspberry Pi, a rechargeable 12V lithium
battery to power the entire system, an aluminum heatsink for the Raspberry Pi responsible for the
cooling of the system, a breadboard to organize all the wires, and an SD card. The flyer
dispensing mechanism consists of a sliding tray utilizing a rack and pinion mechanism to push it
back and forth. A gear attached to the motor engages with a long bar with teeth (rack) attached to
the bottom of the tray. As the gear rotates, the tray extends or retracts depending on the direction

of rotation.

Challenges and Resolutions

Camera Placement:

We had challenges with the placement of the camera as different users have different heights.
Considering that the camera would be placed at the top of the Tabling Machine, it would be
harder for the camera to detect someone relatively shorter. To counteract this, we decided to
place the camera horizontally so that it can detect the arms and shoulders of players at a wider
range. We also had a program that displayed what the camera saw, so we were able to make
adjustments accordingly. Similarly, height is variable. If we encounter someone relatively
shorter, we may ask them to stand on something so the camera detects them. Similarly, if the

person is relatively taller, we may ask them to sit down instead.

Flyer Dispensing:

We ran into a slight issue with the final design of the mechanism that dispenses the flyer. The

original idea involved having the flyers sit in a curved tray connected to a stepper motor via



string. When the door is closed, the string is slack but the tray remains in an upright position due
to the door still being in place. When the door is opened, the tray would slide out, displaying the
flyers. The motor then winds the string around a spindle to return the tray back to its original
position before the door closes. We decided not to proceed with this design as we were
concerned about complications with the winding of the string. Instead, we decided on a sliding
tray utilizing a rack and pinion mechanism to push the tray in and out of the chassis. A gear
attached to the motor engages with a long bar with teeth (rack) attached to the bottom of the tray.
As the gear rotates, the tray retracts or extends depending on the direction of rotation. This new

system allowed us to extend the tray efficiently and enabled easy access to the flyers.

Wiring Issues:

The battery powering the machine is unreliable and only works in specific positions. Its power
supply will also change depending on what it is powering at the moment. So far we will have to

be very careful in terms of transportation and try to find a way to stabilize the wires.

Material List and Cost

ITEMS QUANTITY COSTFOR1 TOTAL COST
Raspberry Pi 5 (8GB RAM) 1 $87.00 $87.00
Assorted Wires 1 $6.98 $6.98

Ribbon Cables 1 $12.10 $12.10

Al Camera 1 $25.00 $25.00


https://www.amazon.com/Raspberry-Pi-8GB-SC1112-Quad-core/dp/B0CK2FCG1K/ref=sr_1_3?crid=2HNPHVHSYN1IC&dib=eyJ2IjoiMSJ9.vCrg1_s9-d710VGX_QZKTIeFvVs5D2ljDsH-B6eXQB-lAQCYlDLT7MMEJ0W5QPQA9Oc_Ei8BV55pznrh31_3yQUy7ja7zOI6VH0ooEib_psj_bFFOD9AkmD40sIwB_BEql_6SPGjWNL6MDVUXbG2agevc1Q_9_4eILSbcx9rSWMLnyYPl9OSifBO__ow14SlyCYZV_ohwBXVjZv1a0IW0iIyP38kOVtqRYQL5lao68I.LnDZjgLNYs2DexSc5P9wOUoaKTP_9TnEGk3o3nalqYI&dib_tag=se&keywords=raspberry+pi+5&qid=1760645966&sprefix=raspberry+pi+5+heatsink%2Caps%2C505&sr=8-3
https://www.amazon.com/Elegoo-EL-CP-004-Multicolored-Breadboard-arduino/dp/B01EV70C78/ref=sr_1_3?crid=WDQUK8958J4&dib=eyJ2IjoiMSJ9.I3nSspk5onl8Jong0G-0Eej0s1agLXJoNbNWfIFXRRBCCaibcMwpwsYDDnzrEc8AbUeDjdDiTWpFNvz3Oj5XxOuhLbDEhAmcntNqcq_em3u2zfQTBYEoH05M2az9jq_UzqjV2q6eMMzr2Mib8MCKfuJZdj3G6FlWgIybDodjkWr48EEPPbi56uWyGCRW2-8ROY3icHHpbk_Do_cYCVd_DQoBUQFK-ctUe6Dn1DKNKKqN24gbfPrmPmuHRUi40KCkHX-mrIqlmLt-5qsY9w4rjn3_Zu5ZvYLDdGHEDul3KM8.QWh4O2YFYZpSOyMa6h5tqWVhSvzf84pCOlOMlpUJbaI&dib_tag=se&keywords=jumper+wires&qid=1760590244&s=industrial&sprefix=jumper+wir%2Cindustrial%2C169&sr=1-3
https://en.wikipedia.org/wiki/Ribbon_cable
https://www.amazon.com/Arducam-Raspberry-Camera-Autofocus-15-22pin/dp/B0C9PYCV9S/ref=sr_1_1?crid=1K3SE2C4206XK&dib=eyJ2IjoiMSJ9.zKuk4RW7rTx7b_B1GMH1yj8JSkDrvXwufn-ymNmRUK5rdGNLWdD5rhdmO0wCfLpIhRPFa3Hv-kn3ts1R87yDcELoSbiP1KQwM1CdpNXbInTlV9HnSN6pUS8C3S0xHUcJDTcQvGktUKTfOTBfrm05JLHlJVN1dyluOaTDsyoHSxvAeiGhehrBIoZ-Y4h71NqlXp4Q2eYdVVXslMxPiQclsFJkSPt5DfxVu8_4DDY7MCs.G_szMf3EI6ps_6NBjB5RKptM7FnzPkOWLD2rAh-2Loo&dib_tag=se&keywords=raspberry+pi+5+ai+camera+12+mp&qid=1760645811&sprefix=raspberry+pi+5+ai+camera+12+mp%2Caps%2C245&sr=8-1

LCD Screen 1 $38.99
Battery 1 $27.89
SD Card 1 $12.95
Activ ling H ink 1 $9.97
BreadBoard 3 $1.99

rin 1 $4.99
Glue 1 $7.99
Nuts and Bolts 3 $6
Buck Converter 1 $10

r Motor 3 $9

Stepper Motor Driver 3 $10
fuse box 1 $11
Buttons 1 $8
PLA Filament 2 $16
PETG Filament 1 $16
Mesh Fabric 1
Tape 1
Nylon String 1
Plexiglass 2
Spray Paint 1

Final Production Cost: $477.92

Maintenance

1. Check if the wire connections are still intact

$38.99
$27.89
$12.95
$9.97
$5.97
$4.99
$7.99
$18.84
$9.99
$28.35
$30.57
$11.43
$7.99
$31.98
$15.99
9.99 $9.99
5.99 $5.99
6.99 $6.99
12.49 $24.98
35

2. Check the internal components for shorts, general damage, or heat damage

3. The string that pulls the door may need to be replaced occasionally

4. Re-gluing internal parts if they start lifting

5. Cleaning Exterior and dusting the interior if it starts accumulating dirt

35


https://www.amazon.com/Hosyond-Touchscreen-Compatible-Capacitive-Driver-Free/dp/B0D3QB7X4Z/ref=sr_1_3?crid=2HQUT4I7WHONB&dib=eyJ2IjoiMSJ9.REhU61mRHeqbYvy0guScWYZBOR97llwQrXTNOvjMxVssMNTj_X0E2sFrnvZJ-wqbrzS0-9VKI-zomw3G0s42Kf1VGACGIV4HokFggqtH7Vt_Q2zgHyYTuSBMCq8NziwzXMV4iW5ZtrcvWW4PMaoOdgwfRjDL20pZvF3oCCEyV3mso4D6V0XwI83eW09SHt4b6wHzmR3BODLs4kW7-6p6IAkRp6jSuYJTXm3qNRelTO4.5nF4S0ifhhUZWE6Evn2H2CPmQ8wgLgBoFGI7mFMy89w&dib_tag=se&keywords=raspberry%2Bpi%2B5%2B7%2Binch%2BSC1635%2Blcd%2Bscreen&qid=1760644605&sprefix=raspberry%2Bpi%2B5%2B7%2Binsc1635%2Blcd%2Bscreen%2Caps%2C418&sr=8-3&th=1
https://www.amazon.com/rapthor-Rechargeable-12V-Battery-DIY/dp/B0D9D8ZSV9/ref=sr_1_1_sspa?dib=eyJ2IjoiMSJ9.lRQ-XXbC8-qoSa8YbNCMveFBZnV8CJGuijtMCV23q159wLVX0A5te7mKNqbTpIIz7i462NJthwdlYNf2DDyjfNUf1quitY0F0JVomMkpzPqZPGX1KiDMvOtfMr07QSaJAg2lIF2YQ8M9UyuyCp3bhBruS2NknhxYhXEPnXuEsbeEeBXlBTC2uDuQ9Yi7fYmMnPwpm08k8hZ_ZaARn2cvW0mHbC0lFrMqcqruoj9okme76XtjcWqcm_l2JjF0uWxCVpweBlKNQ8GTx1xHCZVTu_eE9waOEldwsEfA9Cqk7tk.fR_lDSL1OrZw87bfWWWpua70jQkWxhGBnyBY9i59NI8&dib_tag=se&keywords=12v+rechargeable+battery&qid=1760995545&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/SanDisk-Extreme-microSDXC-Memory-Adapter/dp/B09X7C7LL1/ref=sr_1_1?crid=249KRJTGMITGC&dib=eyJ2IjoiMSJ9.b0CJP71YPIYTiIzJ79WrvjuFd9K1uP8q6TQDfDYeaHqls_-mZ-33ayp94xKC1gM9iPaFWgdXZJAO513sbz1fwm4cvarQhQ4bcumPxEX8U4COXbfkKfphesYOmgx7kmgLxHom8ZaCnvEyBmYj0OQzIxjQB0hN7njb-XWFfZ7sIF2T35JP9DMHRb6G-3EZZ7OgJ9QBEHLKFxklHsylLHzWAQaOV6krbVLIFKLi5yJf8iw.4Dir3uCvX-nSHwzWBgBURU5SUoYdZAOtczM_WWea28Y&dib_tag=se&keywords=sandisk%2B64%2Bgb%2Bextreme%2Bmicrosdxc&qid=1760162933&sprefix=sandisk%2B64%2Bgb%2Bextreme%2Bmicrosdxc%2Caps%2C198&sr=8-1&th=1
https://www.amazon.com/Raspberry-Pi-Active-Cooler/dp/B0CLXZBR5P/ref=sr_1_3?dib=eyJ2IjoiMSJ9.yxdTGmMffH2iJhveQSAPuMZoIotTmK8hJbYHTynkJIzmSym0F9w2nIsusUFYofn_ZBSTH25jtIs3WjcoGXnRL8gua6ct0K-KGk1aTC06kVK2bHDzhKQtHB4R6Sp-fhJbT02-HK3X_T6p4EKfzLC0QDnab4YnJuWuTG3ER0LGFnFy7Kzetk_EEa-qhqz2Oxn_VvprMhl67I7yrYw392l6nUsK0CA982W7b56XHiYxeqI.4j5Z95XJKg8Pl9gyC0sQAHtsSqd5Ebm5lE6KuJhUokk&dib_tag=se&keywords=raspberry+pi+5+heatsink&qid=1760644321&sr=8-3
https://www.amazon.com/DEYUE-Solderless-Prototype-Breadboard-Points/dp/B07NVWR495/ref=sr_1_4?crid=EY10WZVLCD42&dib=eyJ2IjoiMSJ9.I94x2CPEfqzGN1_OwpmpHlkzxEyDEgZSvXe_5LH1fFrrm9Adq5OcgkuzSPDFWQgn0CZFZ4QaDRoeJYx6aQlLZVe6sjxE9E8LbEKvvmYZ-1Vu8NcQE8wbhE2kiZx4h8XCNpFKVzbiUeR5EUYJd668wUjOVMSUzB8AKtv2PP9s3V4vcgam_a3eXXociDjgBvUk5r8B3ycQJieZvhqntuyUuSVf3JJQZ-97-erKCl1-yTU.qJ-TJqZbInQZD_eCxXJab1lWJB8YI8Tqod-S87kFSoQ&dib_tag=se&keywords=full%2Bsize%2Bbreadboard&qid=1760996252&sprefix=full%2Bsized%2Bbread%2Caps%2C154&sr=8-4&th=1
http://amazon.com/Cotton-Bakers-String-Wrapping-Packaging/dp/B07KW42VDC/ref=sr_1_7?adgrpid=189233256191&dib=eyJ2IjoiMSJ9.-izYSCJZgZKerwjfs_SHrdyTivHA3i561-KmHRV47JkGqGwINB01wzRkhNjLW9eW1HNmoMzbQ4jjLBKxHwnf6UtfXtO8PgdBSYfLvjzG_w_OPkxk4mvNlUF4hdrjgbG_I0A_Kdcu6vefYX04T94xm_JeclG5mo84KUMwnw6_b3zohxg9sVK1purrlNwP5m2PFvHlW1Skiu7TOwLKD0wPrey7eVnXZEZF1uhYeoSYpadpeRBlCkr_aAl9UjBB8O_WQDauzm42OEpdwL8jH8_KRAJgrSJXO2yOxeTS9u2jMDQ.Yw1JI2al4kdJpJUQsG4er6PkSTOzyB_RkdfLSKk0a3k&dib_tag=se&hvadid=779662972465&hvdev=c&hvexpln=0&hvlocphy=9032434&hvnetw=g&hvocijid=12067384029709492251--&hvqmt=e&hvrand=12067384029709492251&hvtargid=kwd-2273426056032&hydadcr=8463_13498076_23264&keywords=g2plus+white+cotton+string&mcid=bb29a66950ba3a20bbe2b568dd91d33f&qid=1763122131&sr=8-7
https://a.co/d/auOk9YQ
https://a.co/d/3aj1pEU
https://www.amazon.com/Converter-DROK-Regulator-Inverter-Transformer/dp/B01NALDSJ0/ref=sxin_16_pa_sp_search_thematic_sspa?content-id=amzn1.sym.b747a510-73a1-4cf4-a45b-74fc1ab8af95%3Aamzn1.sym.b747a510-73a1-4cf4-a45b-74fc1ab8af95&cv_ct_cx=12v%2B5v%2Bbuck%2Bconverter&keywords=12v%2B5v%2Bbuck%2Bconverter&pd_rd_i=B01NALDSJ0&pd_rd_r=f0c814ac-bcb7-45b7-a0a0-c661feccb4c2&pd_rd_w=p0hjr&pd_rd_wg=OEMhj&pf_rd_p=b747a510-73a1-4cf4-a45b-74fc1ab8af95&pf_rd_r=C1X9D01Z811RHEP0JA9K&qid=1745543054&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sr=1-3-6024b2a3-78e4-4fed-8fed-e1613be3bcce-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9zZWFyY2hfdGhlbWF0aWM&th=1
https://www.amazon.com/Iverntech-Stepper-Extruder-Printer-4-Lead/dp/B07PMWQ21T/ref=sr_1_3_sspa?crid=5QXOHBYEUCVV&dib=eyJ2IjoiMSJ9.qbTYClhTRXyojKrdhi6bIzUrXZXmcsWBmS8mu0t4eqG2bgasZ7b2664cMgzCxUeLbR8PnoffKZGh0Wpm4brEMANuVYYWeD57qyuOz5_HFIG7iEX0hWZaxyS0ytj_XLyGDa5jVjQGv7gcFFp2vZxp_b_VVwH5TSLH2I1L7soKsy_dWlwZmIw3aQE7Q495GWBkUVSiUnmZDTYOZQqdE_HPnmkL903i-2UUU3aArVcPMnDbrzxr1XDrpn0kHsRmbxX2kir33O7HTDB_MigJXERDWsncV0euNBAoAbEeg-KAsEE.MLXtqo5OGDiVd1MX4UmqL0hIvVEH4NHm3Ler8vG7Jzw&dib_tag=se&keywords=stepper%2Bmotor&qid=1761017904&s=electronics&sprefix=stepper%2Bmotor%2Celectronics%2C231&sr=1-3-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.com/HiLetgo-Stepstick-Stepper-Printer-Compatible/dp/B07BND65C8/ref=pd_bxgy_d_sccl_1/144-8880579-4307049?pd_rd_w=vqqUU&content-id=amzn1.sym.de9a1315-b9df-4c24-863c-7afcb2e4cc0a&pf_rd_p=de9a1315-b9df-4c24-863c-7afcb2e4cc0a&pf_rd_r=0PZ47CYSPR3ZG7C62D51&pd_rd_wg=0MSso&pd_rd_r=91cde5cf-5637-4f51-bfab-b44d4ed5e13a&pd_rd_i=B07BND65C8&psc=1
https://a.co/d/3lNQM3d
http://www.amazon.com/Gebildet-250VAC-Prewired-Momentary-Railway/dp/B083JWJPW5/ref=sr_1_1?dib=eyJ2IjoiMSJ9.r13Lv2e1DfJDY7E3MhK3b5n1PsdeqJG0T8pmEDbEufC9tMFxwAhrWvowiKdXh0FL4fglXV1DKoyYkYdKYNJfNQHrihI22ibCb3u_SlDZwsZRtO_wwrolSyMI-HOvZlTG0vqMkFrIwkwQliwoJvhUQi_BrxiII7Mcyfxvgbtu0eD72kgYd14fsWhJX5QFsh81yHztZV4WZdlq9Z_1-tytJwv0_Mxb336fZsdggScheQU.zbIH8OvfVCIfkhq9YVzRBIocAzsGfcnlplyMkWzkdSs&dib_tag=se&keywords=buttons+for+raspberry+pi&qid=1761103490&sr=8-1
https://atomicfilament.com/collections/opaque-pla-filaments-1?srsltid=AfmBOorbBrN0psGIyPGSuocy-X3zNWWOhmMCKTdUUrKXnZyNAm7U7vZZ
https://www.amazon.com/OVERTURE-Filament-Consumables-Dimensional-Accuracy/dp/B0B6RVJC9B
https://www.amazon.com/dp/B07XKGPVJT?ref=ppx_pop_mob_ap_share&th=1
https://www.amazon.com/dp/B0DS135HB3?ref=ppx_pop_mob_ap_share&th=1
https://www.amazon.com/dp/B0D4YNNF6W?ref=ppx_pop_mob_ap_share&th=1
https://www.amazon.com/dp/B0BHQY92PT?ref=ppx_pop_mob_ap_share&th=1

6. Potential cracking in the moving internal parts needing reprinting
7. Ensure that cables are as tight as possible, as they may loosen over time

8. Potential wear on paint exterior can be touched up with more paint
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