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x (independent variable)

f(x)
(label)



f(x) = e-x + x2



f(x) = e-x + x2

f(-.50) = 1.8987
f(-.51) = 1.9254
f(-.49) = 1.8724



f(x) = e-x + x2

f’(x)= -e-x + 2x

f (-.5) =  1.8987
f’(-.5) = -2.64872

Gradient is neg, 
make x bigger!



f(x) = e-x + x2

f’(x)= -e-x + 2x

f (0) =  1
f’(0) = -1

Gradient is neg, 
make x bigger!



f(x) = e-x + x2

f’(x)= -e-x + 2x

f (0.5) = 0.85653
f’(0.5) = 0.39347

Gradient is pos, 
make x smaller!



f(x) = e-x + x2

f’(x)= -e-x + 2x

Know min is between 
0 and 0.5, how can 
we get more exact??
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∂ ∂ Not actual logistic regression, but same 
principle
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https://playground.tensorflow.org/#activation=linear&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizati
onRate=0&noise=0&networkShape=&seed=0.79237&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimesY
=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&init
Zero=false&hideText=false

https://playground.tensorflow.org/#activation=linear&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizati
onRate=0&noise=0&networkShape=&seed=0.79237&showTestData=false&discretize=false&percTrainData=50&x=false&y=false&xTimes
Y=false&xSquared=true&ySquared=true&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&init
Zero=false&hideText=false

https://playground.tensorflow.org/#activation=linear&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizationRate=0&noise=0&networkShape=&seed=0.79237&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimesY=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&initZero=false&hideText=false
https://playground.tensorflow.org/#activation=linear&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizationRate=0&noise=0&networkShape=&seed=0.79237&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimesY=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&initZero=false&hideText=false
https://playground.tensorflow.org/#activation=linear&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizationRate=0&noise=0&networkShape=&seed=0.79237&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimesY=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&initZero=false&hideText=false
https://playground.tensorflow.org/#activation=linear&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizationRate=0&noise=0&networkShape=&seed=0.79237&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimesY=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&initZero=false&hideText=false
https://playground.tensorflow.org/#activation=linear&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizationRate=0&noise=0&networkShape=&seed=0.79237&showTestData=false&discretize=false&percTrainData=50&x=false&y=false&xTimesY=false&xSquared=true&ySquared=true&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&initZero=false&hideText=false
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https://playground.tensorflow.org/#activation=linear&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizationRate=0&noise=0&networkShape=&seed=0.79237&showTestData=false&discretize=false&percTrainData=50&x=false&y=false&xTimesY=false&xSquared=true&ySquared=true&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&initZero=false&hideText=false










Feature extractor



Feature extractor

Linear model
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https://playground.tensorflow.org/#activation=linear&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizati
onRate=0&noise=0&networkShape=3&seed=0.79237&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimes
Y=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&in
itZero=false&hideText=false

https://playground.tensorflow.org/#activation=linear&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizationRate=0&noise=0&networkShape=3&seed=0.79237&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimesY=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&initZero=false&hideText=false
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https://playground.tensorflow.org/#activation=tanh&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizatio
nRate=0&noise=0&networkShape=3&seed=0.79237&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimesY
=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&init
Zero=false&hideText=false

https://playground.tensorflow.org/#activation=tanh&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizationRate=0&noise=0&networkShape=3&seed=0.79237&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimesY=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&initZero=false&hideText=false
https://playground.tensorflow.org/#activation=tanh&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizationRate=0&noise=0&networkShape=3&seed=0.79237&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimesY=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&initZero=false&hideText=false
https://playground.tensorflow.org/#activation=tanh&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizationRate=0&noise=0&networkShape=3&seed=0.79237&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimesY=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&initZero=false&hideText=false
https://playground.tensorflow.org/#activation=tanh&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizationRate=0&noise=0&networkShape=3&seed=0.79237&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimesY=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&initZero=false&hideText=false
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Box filters









…







This is what people actually use
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Input Shape Layer Shape Output Shape

(100 x 3 x 256 x 256) (3 x 16 x 7 x 7) Pad 0 Stride 1 (100 x 16 x 250 x 250)

(100 x 16 x 250 x 250) (16 x 32 x 3 x 3) Pad 1 Stride 2 (100 x 32 x 125 x 125)

(100 x 32 x 125 x 125) (32 x 64 x 3 x 3) Pad 1 Stride 1 (100 x 64 x 125 x 125)

(100 x 64 x 125 x 125) (64 x 64 x 1 x 1) Pad 0 Stride 1 (100 x 64 x 125 x 125)

net = torch.nn.Sequential(
torch.nn.Conv2d(3, 16, 7), 
torch.nn.ReLU(),
torch.nn.Conv2d(16, 32, 3, padding=1, stride=2), 
torch.nn.ReLU(),
torch.nn.Conv2d(32, 64, 3, padding=1), 
torch.nn.ReLU(),
torch.nn.Conv2d(64, 64, 1)
)



Input Shape Layer Shape Output Shape

(100 x 3 x 256 x 256) (3 x 16 x 7 x 7) Pad 0 Stride 1 (100 x 16 x 250 x 250)

(100 x 16 x 250 x 250) (16 x 32 x 3 x 3) Pad 1 Stride 2 (100 x 32 x 125 x 125)

(100 x 32 x 125 x 125) (32 x 64 x 3 x 3) Pad 1 Stride 1 (100 x 64 x 125 x 125)

(100 x 64 x 125 x 125) (64 x 64 x 1 x 1) Pad 0 Stride 1 (100 x 64 x 125 x 125)

net = torch.nn.Sequential(
torch.nn.Conv2d(3, 16, 7), 
torch.nn.ReLU(),
torch.nn.Conv2d(16, 32, 3, padding=1, stride=2), 
torch.nn.ReLU(),
torch.nn.Conv2d(32, 64, 3, padding=1), 
torch.nn.ReLU(),
torch.nn.Conv2d(64, 64, 1)
)
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https://playground.tensorflow.org/#activation=relu&batchSize=10&dataset=spiral&regDataset=reg-plane&learningRate=0.03&regularizatio
nRate=0&noise=25&networkShape=8,8,8&seed=0.67820&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTi
mesY=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classificatio
n&initZero=false&hideText=false
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https://playground.tensorflow.org/#activation=relu&batchSize=10&dataset=spiral&regDataset=reg-plane&learningRate=0.03&regularizationRate=0&noise=25&networkShape=8,8,8&seed=0.67820&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimesY=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&initZero=false&hideText=false

