Machine learning
algorithms for PID
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Evaluation of networks

ROC curve
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CNN with time information
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CNN with time information
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Comparison of networks

ROC curve
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QOutlogis

Increase performance of networks
Train networks over multiple angles

Compare networks to classical algorithms
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CNNs

cnnmodel= Sequential()

COﬂVZD(feOTureﬂUmber, kerﬂeLSIZG, cnnmodel.add(Conv2D(32,kernel_size=(5,5),activation="'relu',input_shape=(16,32,1),padding="same"))
poddlng) cnnmodel.add(MaxPooling2D(pool_size=(2,2)))
| h ) cnnmodel.add(Conv2D(32,kernel_size=(5,5),activation="'relu',padding="same"))
extract complex characteristics cnnmodel. add (MaxPooling2D (paol,_size=(2,2)))

I’edUCGS dlmenSIOnOhTy cnnmodel.add(Conv2D (64, kernel_size=(3,3),activation="'relu’,))
cnnmodel.add(MaxPooling2D(pool_size=(2,2)))
MaxPooling2D (pool_size)

takes maximum of given pool size

. . . cnnmodel.add(Flatten())
reduces dimensionality
Flatten()

TrOﬂSfOI’mS COHVO'Uhon/pOO“ng |Oyer TO ] D— cnnmodel.add(Dense(2,activation="'softmax',name="'1last_layer'))
Vector

normal neural net

cnnmodel.add(Dense(128,activation="relu'))

cnnmodel. summary ()

learningrate= 0.0005
optimizer = keras.optimizers.Adam(learningrate)
cnnmodel. compile(loss="'mean_squared_error',optimizer=optimizer,metrics=['accuracy'])




CNNs

Conv2D(featurenumber, kernel_size,
padding)

extract complex characteristics
reduces dimensionality
MaxPooling2D (pool_size)
takes maximum of given pool size
reduces dimensionality
Flatten()

transforms convolution/pooling layer to 1D-
Vector

normal neural net

Model: "sequential_27"

Layer (type) Output
conv2d_81 (Conv2D)

max_pooling2d_81 (MaxPooling (None,
conv2d_82 (Conv2D) (None,
max_pooling2d_82 (MaxPooling (None,
conv2d_83 (Conv2D) (None,
max_pooling2d_83 (MaxPooling (None,
flatten_27 (Flatten) (None,

dense_27 (Dense)

last_layer (Dense)

Total params: 69,922
Trainable params: 69,922
Non-trainable params: 0
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Layer types

Conv2D(featurenumber kernel_size, padding)
MaxPooling2D(pool_size)

takes maximum of given pool size
Flatten|)

transforms convolution/pooling layer to 1D-
Vector

Dense(NodeNumber,activation)
dropout(droupoutpercentage)

part of neurons will not be considered for each
cycle



