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Problem Statement

When playing Blackjack among friends, the issue of who will be
the dealer always arises. The job of the dealer includes:

o Dealing and shuffling cards
o Collecting and counting chips

These are tedious tasks that most players do not want to take
on.



Our Solution

We are proposing an automated Blackjack system that has the following
features:

e Automated shuffling and dispensing system

o Users input the deck into the dispenser and the cards will shuffle and dispense
themselves to each player/dealing system

e No chips (non-physical betting; using play chips in system)

o Incorporate the betting system in a virtual environment



Competing Solutions in the Marketplace

e VideoPokerTable.net

o  Sells kits to create your own RFID-driven poker table
o Users have to build their own table

o Canonly be used for poker

o Cards aren’t automatically shuffled/distributed

o Expensive (~$1550 for a 4 player table)
n

terblock Automated Casino Games

Sells automated single-game tables (Blackjack, Craps, Roulette)
Aimed towards actual casinos; consumers looking to purchase for personal
entertainment cannot

O
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http://videopokertable.net/store.aspx
http://www.interblockgaming.com/products/automated/

Project/University Solutions

Automated Casino games such as Black Jack and Card Dealers have been researched before by other
universities.

University of Waterloo: Automated Blackjack Dealing System

e Automated black jack; completely removed dealer aspect
e Image recognition system, rotating wheels/motors, buttons, Matlab

Purdue University: Automated Card Dealer

e Mechanical project; card dealer rotates and turns

e Capable of flipping over cards before distributing
o  (for games such as black jack)



https://uwaterloo.ca/systems-design-engineering/current-undergraduate-students/courses/workshop-projects/fourth2011/automated-blackjack-dealing-system
https://youtu.be/zfQ_hifbcZw

Where We Differentiate

e Our system will be tailored for recreational playing and learning, rather than
for casinos

e The Purdue University project flips cards which is very mechanical. It also is
one central system, where we are incorporating other ECE components such

as Ul, a modified shuffler/distributor, and identification methods into a

table/game system.



Preliminary System Specifications

Automatically shuffle all cards loaded into the system.
Transfer cards from shuffling system to dispenser without dropping any cards.
Automatically dispense cards to community/dealer as well as dispensing cards across the table to the player’s
designated section (within 6 inches from the player’'s screen/designated area, without having cards fall off the
table, and allocating the correct number of cards to each player).
4.  System will stop once an “end” state is reached.
a. “End” state can be reached by:
i.  Abutton on the Ul, where a majority of players can vote to end the game
ii.  When a player’s total winnings reaches the “winning amount”
iii.  After a certain amount of games (user inputs number of games)
iv.  Players can input duration of play before end game (e.g. 1 hour of playtime)
b. Ongame end, display on Ul: Total winnings, “play again”, “exit”
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continued....



Preliminary System Specifications Cont...

5. System will identify cards by their number/letter and suit with 99% accuracy of recognition.
6.  System will engage with the user by the following:
a. Display wins/player money
b.  User input (Betting / Player Moves)
c. Help guide to teach new players
d. Asking the number of players (1-4 players)
e. Asking for house rules
7. Players will not be able to substitute cards from another deck into the system deck.
8.  System will organize betting virtually and display values through Ul:

a. Each player will have their own touch display.
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Automatic Dealing System Explained

- Cards are loaded in to shuffler é‘—ﬁ" R
- Cards are delivered in to dealer / l
-  Dealer is on a swivel that is assisted

by magnets to align to players b
- Cards are delivered face-down to Cdi—b
players and dealer/community WY u(/@
- Players are expected to manually \E_V
align cards to RFID zones
- Dealer/Community zone has a
“cubby” to better hold cards




Game Theory Algorithm

For all our card game the system must know the “win
conditions”. That is how the system will determine who the
chips go to.

The win condition of blackjack is to achieve a score of 21.
That occurs when the value of your cards dealt to you reach
this value.

The other system that has to be taken into account is that
the dealer plays as well. But it is not hard to determine when
the dealer hits because there is a system in place. It the
dealer is under 17 they hit.



Significant Custom Hardware Design

Input: Card Identification, Touch Screen
Output: Touch Screen, Auto Shuffler
Provides power to all systems.

Need multiple PCBs, ideally one for card identification, one for the Touch
Screen/GUI, one for dealing system



Proposed MDR Deliverables

e GUI prototype for touch display
e Game algorithm for Blackjack
e Functioning card dealer and shuffler able to dispense cards one at a time

at a distance of about two feet
o Dealer and shuffler should be controlled by a button

e (Card identification able to get specific card number and suit



Cost Estimates

Item Quantity Cost/item Total
Table 1 $50 $50
REID Cards 1 $45 $45
RFID Scanners 13 $0.82 $10.66
Card Shuffling 1 $11 $11
Card Dealing 1 $25 $25
Screens 4 $25 $100
PCB $100 $100
Total $341.50



https://www.alibaba.com/product-detail/Custom-13-56mhz-NFC-Chips-rfid_60615225544.html?spm=a2700.7724857.normal_offer.d_image.25fe2400fbFXsh
https://www.aliexpress.com/item/32803014822.html?src=google&src=google&albch=shopping&acnt=708-803-3821&slnk=&plac=&mtctp=&albbt=Google_7_shopping&albagn=888888&isSmbAutoCall=false&needSmbHouyi=false&albcp=9765122064&albag=101238896618&trgt=892975209982&crea=en32803014822&netw=u&device=c&albpg=892975209982&albpd=en32803014822&gclid=CjwKCAjw-sqKBhBjEiwAVaQ9a14d1F9nNw5h1eZ9kM76IHceAIjSfBKYdTdQMsR5OhitMt4S0CuwfxoCZ2wQAvD_BwE&gclsrc=aw.ds&aff_fcid=2904fbc3aeca4e4bb3d4851118c3dd01-1632873651972-02648-UneMJZVf&aff_fsk=UneMJZVf&aff_platform=aaf&sk=UneMJZVf&aff_trace_key=2904fbc3aeca4e4bb3d4851118c3dd01-1632873651972-02648-UneMJZVf&terminal_id=76f8dbb4d2aa45d29107dce9d873c848
https://www.amazon.com/Alysontech-Bemecato-Automatic-Shuffler-Blackjack/dp/B08VNLT1VM/ref=sr_1_6?_encoding=UTF8&c=ts&dchild=1&keywords=Casino+Card+Shufflers&qid=1632330177&s=leisure-sports-games&sr=1-6&ts_id=13291451
https://www.amazon.com/Mattel-Games-Uno-Attack-Game/dp/B0042ET8S0
https://www.sparkfun.com/products/17520
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Ray Marvin
e Budget Lead e PCBLead
e Card Identification System and Testing e Game Algorithms
o  Betting System
o Black Jack
Lamisa Alina
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e Card Shuffling

e Dispenser
o Dispensing to players, community,
dealer
o Moving parts

e GUI Interface
o  Touch display of game selection
o  Software interface w/ microcontroller
and game play
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Questions?



THE END!



