
 Shooting hoops with machine learning 🏀

@ZackAkil 
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Hola

https://twitter.com/ZackAkil/status/1075777867030511617
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Linear Regression  
(the line of best fit)

bit.ly/zack-akil-line

Weight = (0.82)Age + 5.8

http://bit.ly/zack-akil-line
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If I can’t be good at it, 

Can I look cool doing it?  �
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if (pixel_colour == white)

bit.ly/zack-akil-ghost

http://bit.ly/zack-akil-ghost
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Looks like data

X axis

Y axis
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If I can’t be good at it, 

Or look cool doing it,

Can I do some Machine Learning?  �
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Standard Linear Regression (y=mx+c)  👎
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bit.ly/zack-akil-traj

http://bit.ly/zack-akil-traj
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bit.ly/zack-akil-traj-tf

http://bit.ly/zack-akil-traj-tf
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Fit equation to my shot

bit.ly/zack-akil-traj-gif

http://bit.ly/zack-akil-traj-gif
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Consistency is key

“Your technique shouldn’t change, 
the only thing that changes is the power” 

-  Anita Hoops-McGee  🏀
 🏀
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Shot analyse in 6 steps

Record shot Go home Apply pre-processing

Crop shot

Trim video

Run model

Your shot angle was 62º

10 minutes 5 minutes (manual) < 1 second (automatic)

5 minutes (manual)  1 second (automatic)
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Shot analyse in 6 steps

Record shot Go home Apply pre-processing

Crop shot

Trim video

Run model

Your shot angle was 62º

10 minutes 5 minutes (manual) < 1 second (automatic)

5 minutes (manual)  1 second (automatic)

Neural Network

Neural Network
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Auto trimming model

https://docs.google.com/file/d/1UzYnrw2N-CaGRyhij3Ntq0FKvK44rmDX/preview
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Auto-trimming model 

“is shot?”
 model

Binary Classification Model 
(“yes” or “no” model)

YES

“is shot?”
 model

NO
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FALSE (no)TRUE (yes)
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“is shot?” model Convolutional Neural Network (CNN)  
(Good at image based tasks)

model = Sequential()

model.add(Conv2D(4, kernel_size=(3, 3),
                 activation='relu',
                 input_shape=input_shape))

model.add(MaxPooling2D(pool_size=(2, 2)))
model.add(Dropout(0.5))
model.add(Flatten())
model.add(Dense(8, activation='relu'))
model.add(Dropout(0.5))
model.add(Dense(1, activation='sigmoid'))

0

1

0 or 1

bit.ly/zack-akil-did-i-shoot-code

http://bit.ly/zack-akil-did-i-shoot-code
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 Shot demo

bit.ly/zack-akil-hoops-shot-demo

http://bit.ly/zack-akil-hoops-shot-demo
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Where to crop the image from?

0.3

0.8 Crop from (0.8, 0.3)0
X axis

Y axis

1

1
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Auto-cropping model 

“Where shot?” 
model

Multi Target Regression Model 
(predicting multiple numbers)

0.78 0.35

0.35

0.78
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Where to crop from?
(0.8, 0.3)

(0.7, 0.35)

(0.76, 0.3) (0.66, 0.4)

(0.76, 0.31)(0.62, 0.41)
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“Where shot?” model Convolutional Neural Network (CNN)  
(Good at image based tasks)

model = Sequential()

model.add(Conv2D(16, kernel_size=(3, 3),
                 activation='relu',
                 input_shape=input_shape))

model.add(Conv2D(8, (3, 3), activation='relu'))
model.add(MaxPooling2D(pool_size=(2, 2)))
model.add(Dropout(0.5))
model.add(Flatten())
model.add(Dense(16, activation='relu'))
model.add(Dropout(0.5))
model.add(Dense(2, activation='linear'))

0...1 0...1

bit.ly/zack-akil-where-i-shoot-code

http://bit.ly/zack-akil-where-i-shoot-code
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 Shot Where demo

bit.ly/zack-akil-hoops-where-demo

http://bit.ly/zack-akil-hoops-where-demo
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All together now!

Inside a webpage

Apply pre-processing Crop shot Run modelTrim video
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 Full demo

bit.ly/zack-akil-hoops-demo

http://bit.ly/zack-akil-hoops-demo


Gracias! @ZackAkil 

bit.ly/zack-akil-hoops

http://bit.ly/zack-akil-hoops

