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48 71, (wiki)
https://upload.wikimedia.org/wi
kipedia/commons/5/59/Comple

te_neuron_cell_diagram_zh-
hant.svg
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o B4 (Perceptron) = # ¥ % % & A+4r(Frank
Rosenblatt (July 11, 1928 - July 11, 1971))£1957
FaBAEsRmMmEERE (Cornell Aeronautical
Laboratory ) B frgt A ey —7E A T4 48 4K

 Frank Rosenblatt H# &2 TESRELT RAHKWNETE A
AREN  WEZPRAREEZEF 2K




g https://commons.wikimedia.org/

330-PSA-80-60 (USN 710739): Experimental Machine Able To Identify Letters of
Alphabet Announced By Navy. This photo shows the Mark I Perceptron, an
experimental machine which can be trained to automatically identify objects or
patterns, such as letters of the alphabet. Originated by Dr. Frank Rosenblatt
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By Rosenblatt, F. - Rosenblatt, F. The Design of an Intelligent Automaton, Research
Reviews, Office of Naval Research. Washington, October 1958, 5-13, Public Domain,
https://commons.wikimedia.org/w/index.php?curid=139658945
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FIG. 1 — Organization of a biological brain. (Red areas indicate (A ﬁj‘t)
o

active cells, responding to the letter X.)
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FIG. 2 — Organization of a perceptron.
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Weight,
threshold? How
about inner
product?

>0 output=1
f<=0 output=0
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Step function A step function HIRAIZE Z > 0
not good | z<0 W




e Sigmoid HEH

activation®  °!anh

B * ReLU
e tf.Keras ##7 leaky
RelLU - z%f{t ReLU

(parametric RelLU) ... &
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import numpy as np
import math

def sigmoid(x):
return 1/ (1+np. exp(—x))

def relu(x):
return np. where(x<0, 0, x)

from matplotlib import pyplot as plt

= np. linspace(-3, 3, 1000)
= np.tanh(x) #hyperbolic tangent function
yy =sigmoid(x)

v2 =relu(x)

plt.plot(x,y, 'b—', label= y=tanh(x)’)

plt.plot(x, ¥y2, 'r—, label= y=relu(x)’ )

plt.plot(x, vy, 'g— , linewidth=2, label=r"$\sigma(x)=\frac{l} {l+e {-x}}$")



Apython#ynumpy & matplotlib.pyplot

-== y=tanh(x)
- == y=relu(x)
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https://playground.tensorflow.org/

@& playground.tensorflow.org

Tinker With a Neural Network Right Here in Your Browser.
Don't Worry, You Can't Break It. We Promise.

O Epoch Learning rate Activation Regularization Regularization rate Problem type
>
000,000 0.03 Tanh None 0 Classification

DATA FEATURES + — 2 HIDDEN LAYERS OUTPUT

Which dataset do Which properties do Test loss 0.509
you want to use? you want to feed in? Y Y Training loss 0.501

4 neurons 2 neurons

¥

4 4

Ratio of training to
test data: 50%

—eo

L
o L ]
Soo g0 gt
[ ]

Click anywhere to edit.
Weight is -0.32.

Batch size: 10
—_—










Numpy 4 %

° 1 print(w)
° 1 #FEfEIeA 2  wl.append(b[0])
2 z=w@x. T+b. transpose () 3 w2.append(b[1])
3 print(z) 4  w3.append(b[2])
4 print(type(z)) 5 w=[lwl, w2, w3]
5 print(w. shape, x.shape, b.shape, z.shape) 6  x=np. append (x, 1)
6 print(np.dot(w, x.T)+b.T) 7 print(w, x)
7  print(np. matmul (w, x. T) +b. T) 8 wex.T
[ [1.6 2.4-0.4] [ [[-0.5 1.5]
{class ’numpy.ndarray’ > [-0.1 1.1]
(3, 2) 2,) 3,) (,) [ 0.1 0.9]]
[ 1.6 2.4 —0.4] [[-0.5, 1.5, -0.9], [-0.1, 1.1, —0.5], [0.1, 0.9, -3.5]1] [4 3 1]
[ 1.6 2.4 -0.4] array([ 1.6, 2.4, -0.4])






Softmax




softmax EEnEE

>>> Import numpy as np
>>>a=1[1.0, 2.0, 3.0,4.0, 1.0, 2.0, 3.0]
>>> np.exp(a) / np.sum(np.exp(a))

array([0.02364054, 0.06426166, 0.1746813,
0.474833, 0.02364054,0.06426166, 0.1746813])
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(input layer) 28 X28 = 784 {#{&R=1H
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(hidden layer) 64 {EHZETT
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(output layer) 10 fE#EETT




[(None, 78:)]
(None, 784)

(None, 784




° 1 Q&Ma@g},(model, show shapes= , show layer activations= . sh)

D %% def named script magic(line,
. : ] 2 show dtype=
dense_input | input: | [(None, 784)] % show._layer names-
InputLayer (None, 784)] /2 show_trainable=
@ %shell
© %%shell
Example:

e, 750

~

input = tf.keras. Input (shape=(100,), dtype= int32’,

x = tf. keras. layers. Embedding(
output_dim=512, input dim=10000, input length=100)
(input)

v — 4l leencn T ermnn T OTUM 0N (D
(o 61
(o, 10




X o 1  model. summary ()

E) Model: “sequential”

Layer (type) Output Shape Param #
dense (Dense) (None, 64) 50240
dense 1 (Dense) (None, 10) 650

Total params: 50890 (198.79 KB)
Trainable params: 50890 (198.79 KB)
Non—trainable params: 0 (0.00 Byte)
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= C @ @& alexlenail.me/NN-S

‘-‘ Node Border Cc
https://alexlenail.me/NN-
SVG/lndeXhtml Layer Spacing =@

Direction @ horizontal O vertical
O Show Bias Units
Show Layer Labels

O Show Arrowheads y O solid

Architecture:
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New Random Weights




A Apyploti#ft. Ry X

° 1 for i 1in range(10):
2 plt. subplot (1, 10, i+1)
3 plt. imshow(X test[i].reshape((28, 28)))
4  plt. show()
5  prediction=np. argmax (model. predict (X test[0:10]), axis=1)
§

print (prediction)
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Herslichen Dank fur die
Aufmerksamkeit



