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Background and Use Case
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e Our system:
o Images cards as they are dealt
o Provides a web interface to
visualize hands
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Requirements

No user input

Camera images playing card retrieved over a 0.5 second period

Web app updates game state within 2 seconds of dealing card

System can classify 52 cards (1 deck) retrieved over 26 seconds in even
intervals within 104 seconds

Card classification accuracy at least 94%

e Power system lasts 1 hour, imaging 312 cards (six decks of cards)

e No false imaging triggers



Technical Challenges

e Image Processing

o Lighting, camera geometry, and camera optics

o Lens distortion correction

o Image segmentation

o ldentify images to use for classification
e Machine Learning and Software

o Tuning model and hyperparameters for accuracy and throughput requirements
e Hardware

o  Build/configure fabricate boards, spec controllers/SBC’s, and hardware trigger

o  Drivers
o Unobtrusive camera/reader



Solution Approach - Camera System & Image Processing

e Lens distortion correction offline in MATLAB

e Controlled lighting to compensate for uncontrolled environment and high
framerate

e Segmentation and edge detection to identify suit and rank, improving
classification accuracy



Solution Approach - Software

e OpenCV, Tensorflow, and/or PyTorch for image processing on Jetson Nano
e Host web app on Azure and interact with web app through RESTful API
requests



Solution Approach - Hardware

e SBC and camera module eval board inside card “shoe” as an early prototype

e PCB Daughter Board containing all external sensors and hardware (camera,
lighting, presence detector, etc.)

e Use findings from evaluation hardware to influence PCB design

e Time budgeted for two revisions of PCB



Testing, Verification, and Metrics

e Image Processing

o Manually inspect image quality from camera
e ML/Software

o  Confusion matrix will give classifier accuracies
e Hardware

o Test latency between card trigger and classification
o Ensure SBC has enough memory to classify an entire card deck in 104 seconds



Tasks and Division of Labor

e Jeremy
o Configure optical and electrical requirements for camera
o  Building imaging system
o Image preprocessing
e Sid
o Utilize OpenCV, PyTorch, and/or Tensorflow to train multiple ML models
o Develop web app for visual display
e Ethan
o  Write drivers
o Design and order PCB’s
o Configure SBC’s
o Build hardware trigger



Schedule
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