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Let’s play SET!

Shape

Color

Fill

Count

All same or 
all different

All same or 
all different

All same or 
all different

All same or 
all different

Find three cards 
such that…



www.set-finder.com

http://www.set-finder.com/






Data generation

Random backgrounds 
+ single card pictures



10K generated dataset



Training SSD MobileNet v2

• This get’s us 90%...



Building the app







Generating REAL data



This gets us 99%... but still

• SDD MobileNet has input 300x300
• iOS takes picture 4:3 <- train
• Android takes picture 16:9 <- test?

• Also…
• Crappy resize methods in TF examples give aliasing
• Different phones have different camera’s

So never say…



“It worked on 
MNIST”



Fashion 
MNIST

15



MNISET • 4000 images
• 3 x 3 x 3 = 27 classes
• (also color dataset with 81 classes)

https://github.com/wouterkool/MNISET

https://github.com/wouterkool/MNISET


Grayscale MNISET (3 qty x 3 fill x 3 shape = 27 classes)



Color MNISET (81 classes)

Data Visual labels



+- 3000 train images, 900 test



Simplified MNISET (3 or 9 classes)

Q
ty

Shape



Easy to use

https://github.com/wouterkool/MNISET

https://github.com/wouterkool/MNISET


Fun small 
dataset for

Class imbalance (due to sampling bias!)

Structured classification (81 = 3^4)

Equivariance / data augmentation

Generalization (outliers in test data)


