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#* 9.1 ExcelReg (FHEM p.161 B H LK)
VN GRiE S
[l st F 22 1) i/ 4 SHUL F HEF
FHIB R 0.864 Ji g 1 292,97 292,97 289.30 5.3E-31
i R2 0747 Pt 98 99.24 101
HHIE R2 0.744 HEF 99 392.21
e 1.006
BN %L 100
FRE [ t P-fi TH95%  1BR 95%
ER 422 0.19 21.84 0.000 384 461
X 297 0.17 17.01 0.000 262 331
Ho : Bo=14 t= 116 $RIR
H:: =3 t= 018 IR
<7uZ < A 91> SciReg
In [1]:

#%matplotlib inline

#import matplotlib as mpl

import matplotlib. pyplot as plt

import numpy as np

In [2]:

# T A MAOADER

X =2 *np. random. rand (100, 1)

y=4+3*X+np. random. randn (100, 1)

In [3]:

#x,y OEE
plt. plot (X, y, "b.")
plt. xlabel ("$x_1$",

fontsize=18)

plt. ylabel ("$ys$", rotation=0, fontsize=18)

plt. axis ([0, 2, 0, 15])

plt. show ()
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In [4]:

X b =np. c_[np. ones ((100, 1)), X] # add x0 = 1 to each instance
theta best =np. linalg. inv (X _b. T. dot (X b)) . dot (X b. T). dot (y)

In [5]:

theta_best

out [5] :
array ([[3. 82373444],
[3.05809045]1)

In [6]:
X_new =np. array ([[0], [2]])
X new b=np. c [np. ones ((2, 1)), X new] # add x0 = 1 to each instance

y_predict = X_new _b. dot (theta_best)

y_predict

out [6] :

array ([[3.82373444],
[9.93991533]])

In [7]:

plt. plot (X new, y predict, "r-")
plt. plot (X, y, "b.")
plt. axis ([0, 2, 0, 15])

plt. show ()
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In [8]:

plt. plot (X_new, y predict, "r-", linewidth=2, label="Predictions")
plt. plot (X, y, "b.")

plt. xlabel ("$x_1$", fontsize=18)

plt. ylabel ("$ys$", rotation=0, fontsize=18)

plt. legend (loc="upper left", fontsize=14)

plt. axis ([0, 2, 0, 15])

plt. show ()

149 — Predictions
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In [9]:

from sklearn. linear model import LinearRegression

lin reg = LinearRegression ()
lin reg. fit (X, y)

lin reg. intercept_, lin reg. coef

out [9] :
(array ([3. 82373444]), array([[3. 05809045]1))

In [10]:

lin reg. predict (X_new)

Out [10] :
array ([[3. 82373444],
[9. 93991533]])

The LinearRegression class is basedon the scipy.linalg.lstsqg() function (the name

stands for "leastsquares"), which you could call directly:

In [11]:

theta best svd, residuals, rank, s =np. linalg. lstsqg (X_b, y, rcond=1le-6)

theta_best_svd

Out [11]:
array ([[3. 82373444],
[3.05809045]])
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[ 9.2 #i e (FHEM p.163 ZR)
<Tur 5 n92> 8 DHE
OFATSL A R—b

#BEZSA 77 DA vR— b
import tensorflow as tf

from tensorflow import keras

import numpy as np
import matplotlib.pyplot as plt
import cv2

from PIL import Image

#MNIST FoiA
mnist = keras.datasets.mnist

(train_images, train_labels), (test_images, test_labels) = mnist.load dataf()

# 7 — X DHEFHLE
classinamesz [lO!, Il', |2|, l3|, I4VI |5l, V6I, I7VI ‘8'1 Vgl]
train_images = train images / 255.0

test_images = test_images / 255.0

AT — 2ty FORRERD 25 1)

£

plt.figure(figsize=(10,10))
for i in range (25) :
plt.subplot(5,5,1i+1)
plt.xticks ([])
plt.yticks ([])
plt.grid(False)
plt.imshow(train images[i], cmap=plt.cm.binary)

plt.xlabel (class_names[train_labels[i]])

plt.show ()

FT—=F AT ZX_09 9% _Webf_4ksmd Pag 23/02/22 15:47 v4.00



| ——

(5 9 EHEEH]

LN W p M
QAP Hy—0
<Nt

/
|
6
6
/

1
cd
|
7
4

@i, @FZX b+, @FRADOETIV

QEOTFMEDOD AF OFUIEDHH. £r2a /4, yO0R -2y ba¥—(H5E) NPTV AT 4

v 7 B () O i@ LRI S hTw 5 2 L IZiEH.

# ETILORE

model = keras.Sequential ([
keras.layers.Flatten (input_shape= (28, 28)),
keras.layers.Dense (128, activation='relu'),
keras.layers.Dense (10, activation='softmax')

1)

#ETILDOA AL
model.compile (optimizer="'adam',
loss="'sparse categorical_ crossentropy',

metrics=['accuracy'])

# EFILOIIE

model.fit (train images, train labels, epochs=5)
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# TH

predictions = model.predict (test_images)
# FRERERORR

def plot_image (i, predictions_array, true_label, img) :
predictions_array, true_ label, img = predictions array [i], true label [i],
img[i]
plt.grid(False)
plt.xticks ([])
plt.yticks([])

plt.imshow(img, cmap=plt.cm.binary)

predicted label = np.argmax (predictions_array)

if predicted label == true label:

color = 'blue’
else:
color = 'red'

plt.xlabel ("{} {:2.0£}% ({})".format (class_names [predicted label],
100*np.max (predictions_array),
class_names [true_labell),

color=color)

def plot_value_array (i, predictions_array, true_label) :
predictions_array, true_label = predictions_array[i], true_label[i]
plt.grid(False)
plt.xticks ([])
plt.yticks([])
thisplot = plt.bar (range (10), predictions_array, color="#777777")
plt.ylim ([0, 1])

predicted label = np.argmax (predictions array)
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thisplot [predicted label] .set color('red')

thisplot [true label] .set color('blue')

#XEOTF X FE, FHINTNL, ERIALERRLET.
#ELLWFRIEE T, BE-S7-FRIRFTRRLTVET.,
num_rows = 5
num _cols = 3
num_images = num_rows*num_cols
plt.figure(figsize=(2*2*num cols, 2*num_rows))
for i in range (num_images) :
plt.subplot (num_rows, 2*num_cols, 2*i+1)
plot_image (i, predictions, test_labels, test_images)
plt.subplot (num_rows, 2*num_cols, 2*i+2)

plot_value_array (i, predictions, test_labels)

plt.show ()
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#8 OEGKRD T A

# BIROFTA
test labels=[8] # IEM%LTE

im=

bara¥imagex.bmp‘ ) .convert ('L'))

img=1- (im/255)

plt.imshow(img, cmap=plt.cm.binary)

np.array (Image.open (r'C:¥SIP¥20160611 stocks hop on¥ap2¥source¥_ _ matsu

o_

|
Il

10 1

15 A | |

20 l I

OFBIORT #HEIE 8 (569%), 5 (177%) 6 (133%) L%->Twa.

# 78
#EBEBRE 1L RIETONY FOAYN—IZT 2
img = (np.expand_dims (img,0))

predictions_single = model.predict (img)

for x in range (0,10) :

F— 544 T2 A_09_9%_WebJil_4ksmd Pagﬁﬂ_’i
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predictions_single
# FERFR
plot_value_array (0, predictions_single, test_labels)

_ =plt.xticks(range(10), class_names, rotation=45)

->1.7%
->1.2%
->2.4%
->4.7%
->0.3%
->17.7%
->13.7%
->0.5%

->56.9%

O W g9 o U1 B W N O

->1.0%

o
—
[\
w
NS
EN]
oo
©

L
-

9.2 MNIST ¥—%
[By Josef Steppan -, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=64810040]
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(B p.165 S 1)
<FuZ 7 A 93> IrisSVM
BHRLADTAVAT=5 (F68) 25 LTALD

In [1]: |#BEZFA 7TV A VR—}

import numpy as np

import matplotlib as mpl

import matplotlib. pyplot as plt
from sklearn. svm import SVC

from sklearn import datasets

In [2]: | # ETILOMER
iris = datasets. load_iris ()
X =1iris["data"] [:, (2, 3)] # petal length, petal width

vy = iris["target"]

setosa_or_versicolor = (y ==0) | (y==1)
X = X[setosa_or_versicolor]

y = y[setosa_or_versicolor]

# SVM Classifier model
svm_clf = SVC(kernel= "linear", C= float ("inf"))

svm_clf. fit (X, y)

Out [2]: SVC(C=inf, kernel='linear')

In [8]: | # Bad models

x0 =np. linspace (0, 5.5, 200)

pred 1 = 5%*x0 - 20

pred 2 =x0-1.8

pred 3 =0.1*x0+0.5

def plot_svc_decision boundary(svm clf, xmin, xmax) :
#svm DT — ¥ OFE
w = svm_clf. coef_ [0]

b =svm clf. intercept [0]

# At the decision boundary, w0*x0 + wl*x1l + b = 0

#=>x1=-w0/wl*x0-Db/wl
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x0 = np. linspace (xmin, xmax, 200)

decision boundary = -w[0]/ w[1l] * x0 - b/w[1]
margin = 1/w([1]

gutter_up = decision_boundary + margin

gutter down = decision boundary - margin

svs = svm_clf. support_vectors_

plt. scatter(svs[:, 0], svs[:, 1], s=180, facecolors='#FFAAAA')
plt. plot (x0, decision boundary, "k-", linewidth=2)

plt. plot (x0, gutter_up, "k--", linewidth=2)

plt. plot (x0, gutter down, "k--", linewidth=2)

fig, axes = plt. subplots(ncols=2, figsize=(10,2.7), sharey=True)

# BIRIC L 200G OEE

plt. sca(axes[0])

plt. plot (x0, pred 1, "g--", linewidth=2)

plt. plot (x0, pred_2, "m-", linewidth=2)

plt. plot (x0, pred_3, "r-", linewidth=2)

plt. plot (X[:, 0] [y==11, X[:, 1] [y==1], "bs", label="Iris versicolor")
plt. plot (X[:, 0] [y==0], X[:, 1] [y==0], "yo", label="Iris setosa")
plt. xlabel ("Petal length", fontsize= 14)

plt. ylabel ("Petal width", fontsize=14)

plt. legend(loc= "upper left", fontsize=14)

plt. axis ([0, 5.5, 0, 2])

#svm I & Y DL 7Bl 0E

plt. sca(axes[1])

plot_svc_decision boundary(svm _clf, 0, 5.5)
plt. plot(X[:, 0] [y==11, X[:, 1] [y==1], "bs")
plt. plot (X[:, 0] [y==0], X[:, 1] [y==0], "yo")
plt. xlabel ("Petal length", fontsize=14)

plt. axis ([0, 5.5, 0, 2])

plt. show()
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