Al Artificial intelligence  IA Intelligence artificielle ~ AI Qgbon atowoda

Akole itdsona yii ni yoo sakoéjopo awose isokora isan opoplo éro fi satoléseese
awon aworan aso tabi awon aworan ewu, ko baru ju ti gbogbo awon nnkan ko
ba yé yin ni ibere, EkO ti a fé ko nibi ni isafihan ni soki étolésees¢ Tensorflow
déle déle pelt awon itapale ti a yoo salayé 1¢seese.

Akole itosona yii maa 10 tf.keras to jé atokun isétoléseese eto amulosise ( API)
1po giga lati fi sakdjo awon awose nint TensorFlow.

# TensorFlow ati tf.keras
import tensorflow as tf

# Gbagede oluranlowo
import numpy as np
import matplotlib.pyplot as plt

print(tf. _ version_ )

. NN

IT Isagbéwolé akéjopo isoftinni Fashion MNIST

Akole itosona yii maa 16 awon isofunni to j¢ aworan 70.000 ni ipele alawo ec¢ru
nint isori 10, awon aworan wonyii ni yoo safihan awon aso kookan ti imusi ipile
aworan won si j¢ ( 28*28 pikiséli ) bii a se ri nibi.
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A sagbékale Fashion MNIST lati fi paro awon isofiinni ajumolo MNIST ti a maa
n 10 bii “Hello word” fun awon étol¢seese ikeéko adase ni iwo konputa. Ninu
akojo isofunni MNIST a maa ri awon aworan onkaye afowo ko (0, 1, 2, ...etc),
to wa ni iginrégé kannaa pela awon aso ti ¢ maa 10 nibi.

Awon akol¢ itdsona yii maa 10 Fashion MNIST 19na orisirisi, nitori pé isord yii
tin ga ju ti MNIST &jumolo. Awon ikoéjo isofinni méjéji wonyii kére amé a y6o
10 won fi mo ti alugoridimu ba n sisé bi a se ro 0.

Awon é&yi jé ibére daadda fan ayewo ati iwasise etoléseese.

Nibi aworan 60000 ni a y6o 10 fi sakdjo isokQra nigba ti a yoo 10 aworan 10000
fun agbéyewo imusi ti isokora 10 fun ikékoo étoléseese awon aworan. E 1 10
Fashion MNIST 19na taara lati tensorFlow. E sagbéwolé pela igbasile Fashion
MNIST Iati tensorFlow.

fashion mnist = tf.keras.datasets.fashion mnist
(train_images, train_labels), (test_images, test labels) = fashion mnist.load data()

Downloading data from https://storage.googleapis.com/tensorflow/tf-keras-
datasets/train-labels-idxl-ubyte.gz

32768/29515 [ ] - Os Ous/step

40960/29515 [ ] - 0s Ous/step
Downloading data from https://storage.googleapis.com/tensorflow/tf-keras-
datasets/train-images-idx3-ubyte.gz

26427392/26421880 [ ] - Os Ous/step
26435584/26421880 [ ] - 0s Ous/step
Downloading data from https://storage.googleapis.com/tensorflow/tf-keras-
datasets/t10k-labels-idxl-ubyte.gz

16384/5148

[

] - 0s Ous/step

Downloading data from https://storage.googleapis.com/tensorflow/tf-keras-
datasets/t10k-images-idx3-ubyte.gz

4423680/4422102 [ ] - 0s Ous/step
4431872/4422102 [ ] - 0s Ous/step




Igbasile gbogbo awon isofunni gbé ate mérin NumPy jade.

Awon ate train_image ati train_labels jé ohun ikékoo awon isofunni ti awose n

10 fi kékoo.

Awon ate test_image ati test labels ni a y6o0 10 fi sayewo awose ni ibatan pela

gbogbo awon ayewo.

Awon aworan ni awon ate NumPy 28*28 pelu awon onkaye pikiséli to karo ni 0
dé 255. Awon isamisi jé ate onkaye t6 karo ni 0 dé 9. Gbogbo €yi ni w0 aso ti

awon aworan fihan.

Downloading data from https://storage
datasets/train-labels-idxl-ubyte.gz

.googleapis.com/tensorflow/tf-keras-

32768/29515 [

] - 0Os Ous/step

40960/29515 [

Downloading data from https://storage
datasets/train-images-idx3-ubyte.gz

] - 0Os Ous/step
.googleapis.com/tensorflow/tf-keras-

26427392/26421880 [

] - Os Ous/step

26435584/26421880 |
Downloading data from https://storage
datasets/t10k-labels-idxl-ubyte.gz
16384/5148

] - Os Ous/step
.googleapis.com/tensorflow/tf-keras-

[

] - O0s Ous/step
Downloading data from https://storage
datasets/t10k-images-idx3-ubyte.gz

.googleapis.com/tensorflow/tf-keras-

4423680/4422102 [
4431872/4422102 [

] - 0s Ous/step
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Aworan somo

La chemise

] - Os Ous/step

T-shirt/haut

Arrétez-vous

asamisi eyo kan. Nigba ti awon ortiko owo ko ti si nini awon

akojo isofunni, e sakojopo won sibi, ki ¢ si 1€ 10 won niwaju nigba ti ¢ ba n

topinpin awon aworan.

class names = ['T-shirt/top', 'Trouser’, 'Pullover', 'Dress', 'Coat',
'Sandal', 'Shirt', 'Sneaker', 'Bag', 'Ankle boot']



IITI Ayéwo awon isoftinni

A y60 sayewo awon igunrégé awon isofunni lati fi sakdjo awon awose. Ape_:cre;
yii y6o safihan pé aworan 60000 ni a ni nint gbogbo ikékoo, ti is6ji aworan
kookan si wa ni 28*28 pikiseli.

train_images.shape

(60000, 28, 28)

Eyi timo si pé a ni 60000 asamisi fin gbogbo ikékoo.
len(train_labels)

60000

Gbogbo asamisi j¢ onkaye to wa laarin 0 ati 9.
train_labels

array([9, 0, 0, ..., 3, 0, 5], dtype=uint8)

Aworan 10000 16 wa nina akéjo ayewo, is6ji aworan kookan ni 28+*28 pikiséli.
test 1mages.shape

(10000, 28, 28)

Ako6jo ohun ayéwo ni 10000 asamisi aworan

len(test labels)

10.000

r

IV Isatanse isaaju awon isofunni

A ni lati satinse awon isofunni saaju ki a té sakojo isokora isan opolo ero. Nigba
ti ¢ ba sayewo aworan akoko fin gbogbo ikékoo €ro, e yoo ri pé gbogbo awon
onkaye pikis¢li wa laarin 0 dé 255.

plt.figure()
plt.imshow(train_images[0])



plt.colorbar()
plt.grid(False)
plt.show()
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E fi awon onkaye wonyii si aarin 0 dé 1 ki a té k6 won sini awose isokora isan

opolo ero, a yoo s€da won pela onkaye 255. 6 pondadan ka satinse isaaju
gbogbo awon ikékoo ero pelu gbogbo awon ayewo 1ona kannaa..

train_images = train_images / 255.0
test images = test images / 255.0

Lati fi mo ti awon isoftinni ba wa ni ojuléwo ighnrégé, ti ¢ si sétan lati sakojo
isokora, a yoo safihan awon aworan 25 akoko akojo ki a si safihan ortiko owo
labe aworan kookan.

plt.figure(figsize=(10,10))
for 1 in range(25):
plt.subplot(5,5,i+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()
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VAKojo awose

Lati sakojopo isokora opolo isan ero , a ni lati sagbékale awon ipele awose, ki a
si sakojopo awose.

1 isagbékale awon ipele

Edidi isagbékal¢ akojo ipilé isokora opolo isan ni ipele. Awon ipele maa
samukuro awon isofunni ti a fi séfibo. Ki awon iyokaro asafihan isoftnni ti a fi
sini won. A ni iréti pé awon afihan wonyii 1¢ fin wa ni anfaani lati ri ona abayo
fin is0ro wa.

Pataki nint ikekog ijinle ¢ro ni isatotelé awon ipele t6 rorun. Gbogbo awon ipele
bii tf.keras.layers.Dense ni won ni awon aato ti a ti ko nigba igbékale akojo.

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

tf.keras.layers.Dense(10)
1)

Ipele akoko isokora yii ni tf keras.layers.Flatten. a maa sayipada igunrégé awon
ate aworan olopoo méji ( 28 1ona 28 pikiseli ) si ate 0lopoo kan ( 28*28 = 784
pikis¢li ). E sayipada yii bii iyokuro éto pikis¢li kird ninti aworan 1ati je ko wa
16ri ila. Ko si aato kan ti a f¢ ko 16ri ipele yii, isatunto ati iseégunrégé awon
isofunni nikan ni.

Nigba ti a ba ti séparamole awon pikiseli, isokora yoo ni awon ipele méji

tf keras.layers.Dense, awon ipele isan opolo ni isomo to ga tabi patapata. Ipele



akoko Dense ni koko 128 ( isan opolo ), ekéji ( ikéyin ) maa sefiransé ate logit
logit(p) = log(P/1-P) ti gigun r¢ jé 10. Koko kookan ni iye idije ti n tokasi ni pé
aworan yii wa nini owo kan t6 wa nina awon 10.

2 Akdjopo awose

Ki awose t6 dogba fin ikékoo ero, awon isatuntdo méloo kan pon dandan 14ti se.
A yo00 safikiin awon wonyii ni igba akojopo awose.

Is¢ adanu: Iwon imusi awose ni gbogbo igba ikekoo, ¢ pinu lati j¢ ki is¢ yii kére
ki idari awose 1¢ fi dara.

Isapeye : Bé¢ ni isamadojuiwon awose maa n wayé peli awon isoftnni ti n ri
ati is¢ adanu.

Idiwon : A maa 1 10 6 fi sayewo awon ipele isagbékale akojo ati ti ayewo
awose. Apeere yii maa n 10 imusi ati ida awon aworan mélood kan ti isatunto jé
ojulowo.

model.compile(optimizer="adam’,

loss=tf.keras.losses.SparseCategorical Crossentropy(from_logits=True),
metrics=['accuracy'])

3 Isagbékale akojopo awose
Awon igbés¢ kan pon dandan fun ikékod awose isokora isan opolo ¢ro.

1. Ifiransé awon isofunni akojopo si awose. Nina apeere yii awon isofinni
ikékoo wa nin awon ate train_image ati train_labels.

2. Awose maa ko isasopd aworan pelt asamisi.

3. E y60 béére 10wo awose ko se iriran 16ri akojo ayewo kan, nind apeere yii
lori ate test_images.

4. E sayewo pé awon iriran dogba m¢ awon asamisi ate test labels

Imusise awose
Fan ibere ikékoo awose, ¢ yoo pé model.fit, a i pé € bé¢¢ nitori n maa
semudogba awose pelt awon isoftinni.

model.fit(train_images, train_labels, epochs=10)



Epoch 1/10

1875/1875 [ ] - 4s 2ms/step - loss: 0.4986 -
accuracy: 0.8253

Epoch 2/10

1875/1875 [ ] - 3s 2ms/step - loss: 0.3751 -
accuracy: 0.8651

Epoch 3/10

1875/1875 [ ] - 3s 2ms/step - loss: 0.3364 -
accuracy: 0.8769

Epoch 4/10

1875/1875 [ ] - 3s 2ms/step - loss: 0.3124 -
accuracy: 0.8858

Epoch 5/10

1875/1875 [ ] - 3s 2ms/step - loss: 0.2949 -
accuracy: 0.8913

Epoch 6/10

1875/1875 [ ] - 3s 2ms/step - loss: 0.2776 -
accuracy: 0.8977

Epoch 7/10

1875/1875 [ ] - 3s 2ms/step - loss: 0.2669 -
accuracy: 0.9022

Epoch 8/10

1875/1875 [ ] - 3s 2ms/step - loss: 0.2552 -
accuracy: 0.9046

Epoch 9/10

1875/1875 [ ] - 3s 2ms/step - loss: 0.2463 -
accuracy: 0.9089

Epoch 10/10

1875/1875 [ ] - 3s 2ms/step - loss: 0.2376 -
accuracy: 0.9117

<keras.callbacks.History at 0x7£5£2c785110>.

Bi ti ikékoo awose se te siwajh, a n safihan awon onkaye idiwon ati imasi. Imusi
awose yii dé 0,91 (tabi 91 % oran) 16ri awon isofinni ikéko

N

Isayewo imusi

E séfiwéra awon agbara awose 10ri gbogbo awon isofunni ayewo.

Test loss, test acc = model.evaluate(test images, test labels, verbose=2)
print("\nTest accuracy:', test_acc)

313/313 - 1s - loss: 0.3176 - accuracy: 0.8895 - 553ms/epoch - 2ms/step
Test accuracy: 0.8895000219345093

A sakiyeési pé imusi 16ri gbogbo awon isofunni ayewo kére si imusi 16ri gbogbo
awon isofunni ikékoo. Tyato laarin imusi ikékoo ati ti ayéwo maa n wayé nigba
ti awose ikékoo adase ko ba sis¢ daadaa 16ri awon isofunni iwolé ju ori awon
isoftinni ikékoo. Awose pela ipoju isatinse maa n séfipamo awon ariwo ati
awon itupale. Nint gbogbo awon isofunni ikeékoo ero débi pé alodi maa n wayé
lori agbara awose fiun awon isofiinni tuntun.



Isé iriran ( asotéle )

Pelt awose ti ¢ seégbékale akojo re, e 10 6 fun iriran (asotéle ) sori awon aworan
kan. E sasomo ipele softmax fi sayipada awon ijade tooro awose ( logits ) si
siseése €yl maa rorun lati salayé.

probability model = tf.keras.Sequential([model, tfkeras.layers.Softmax()])

predictions = probability model.predict(test images)

Nibi awose riran sori asamisi fun aworan kookan ti gbogbo ayewo. E jéki a wo
iriran ti akoko.

predictions[0]

array([1.3835326e-08, 2.7011181e-11, 2.6019606¢-10, 5.6872784¢-11,
1.2070331e-08, 4.1874609¢-04, 1.1151612¢-08, 5.7000564¢-03,
8.1178889¢e-08, 9.9388099¢-01], dtype=float32).

Iriran j¢ ate oni onkaye 10 ti won n s6ju “ igbékelé «“ awose, pé aworan dogba
m¢ okan ninti awon aso 10 otooto. A 1€ m¢o isamisi té ni igbekelé t6 ga ju:

np.argmax(predictions[0])
9
test labels[0]
9
Nibi awose yii daju pé aworan yii jé bottine tabi class names[9], ayewo asamisi
ayewo yii fi yé wa pé isatanto yii jé ojulowo.
Isafihan 16ri ate aworan fi sdyéwo awon iriran méwewa.
def plot_image(i, predictions_array, true label, img):
true label, img = 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("{} {:2.0f}% ({})".format(class names[predicted label],
100*np.max(predictions_array),
class names[true label]),
color=color)

def plot_value array(i, predictions_array, true label):
true label = true label[i]
plt.grid(False)
plt.xticks(range(10))
plt.yticks([])
thisplot = plt.bar(range(10), predictions _array, color="#777777")
plt.ylim([0, 1])
predicted label = np.argmax(predictions_array)

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

Isayéwo awon iriran

Pelt awose ti a ko6jo, a 1é mulo fin awon iriran 16ri awon aworan kan.

Nigba ti a ba wo aworan 0, awon iriran pelu awon ate. Awon isamisi ojulowo
maa j¢ bulu ti awon aise déedée maa j¢ pupa, onkaye maa fin wa ni isamisi
iriran.

i=0

plt.figure(figsize=(6,3))

plt.subplot(1,2,1)

plot_image(i, predictions[i], test_labels, test images)
plt.subplot(1,2,2)

plot_value array(i, predictions[i], test labels)
plt.show()

png

1=12
plt.figure(figsize=(6,3))



plt.subplot(1,2,1)

plot image(i, predictions[i], test labels, test images)
plt.subplot(1,2,2)

plot value array(i, predictions[i], test labels)
plt.show()

(===

Sandal 80% (Sneaker)

01234567829

I1a aworan pela awon iriran won, ¢ sakiyesi pé awose 1€ sasise nigba to ba daju.

# Plot the first X test images, their predicted labels, and the true labels.
# Color correct predictions in blue and incorrect predictions in red.
num_rows =5
num_cols =3
num_images = num_rows*num_cols
plt.figure(figsize=(2*2*num_cols, 2*num_rows))
for 1 in range(num_images):
plt.subplot(num_rows, 2*num_cols, 2*i+1)
plot image(i, predictions[i], test labels, test images)
plt.subplot(num_rows, 2*num_cols, 2*i+2)
plot value array(i, predictions[i], test labels)
plt.tight layout()
plt.show()

png
Imilo awon awose t6 kose
E 10 awose fi sériran 16ri aworan kan

# Grab an image from the test dataset.
img = test images[1]



print(img.shape)

(28, 28)

Awon awose tf.keras maa 1 jé 0jalowo ti a ba 10 won fun édidi kan tabi akojopo
apeere l¢kan naa, bo ti 1€ jé wipé aworan kan ni a f¢ 10, 6 i dandan ka gbé sint
atoko.

# Add the image to a batch where it's the only member.
img = (np.expand_dims(img,0))

print(img.shape)
(1, 28, 28)

Iriran asamisi t6 da fin aworan yii.

predictions_single = probability model.predict(img)
print(predictions_single).

[[8.26038831e-06 1.10213664¢-13 9.98591125e-01 1.16777841e-08
1.29609776¢-03 2.54965649¢-11 1.04560357e-04 7.70050608e-19
4.55051066e-11 3.53864888¢-17]].

plot value array(1, predictions single[0], test labels)
_ = plt.xticks(range(10), class names, rotation=45)
plt.show()



Tt keras.model.pedint yoo séfirans¢ atoko awon atoko, atoko kan fan edidi
isoftnni. E satewolé fin awon iriran finaworan wa kan nint édidi.

np.argmax(predictions_single[0])
2

Awose riran bi a se 10 6



