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wugau Machine
Learning na=n1siassuy
Environment

UnynUs=au KSo Artificial Intelligence (A1) 18U Keyword Atu3udugniuiwadvuiniu

TUNISWOUUAS:ULUAU. 1asN1SWOUUINWSaAtUndve suialauiviulafawAiud Al 1du
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#suduniu Duck wa Not Duck Fuflusuiideutreennidasaadou Program uuu

Traditional Programming

Predictive
- Model ) Duck

sUn 1.2 nasvinungAnautaeltinafianig Machine Learning I

AWAALLLAYDIN © https://blog.westerndigital.com/machine-learning-pipeline-object-storage

NIsiuvUs:INNUav MACHINE LEARNING

19181 U790UUIUIZINNYAY Machine Learning aanidu 3 Uszinnia

1. Supervised Learning
2. Unsupervised Learning

3. Reinforcement Learning

Supenpvisedifeannin'e; Un'supenvisedii¥elaymine;
(Classification Algorithm) (Clustering Algorithm)

Predictive
» » Model

‘ Not Duck
& Not Duck

Predictive
Model

gﬂﬁ 1.3 Supervised Learning L8z Unsupervised Learning
AMWARLLLUAYDNN : https://blog.westerndigital.com/machine-learning-pipeline-object-storage/
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E——

1. SUPERVISED LEARNING

o a . . P < P o @
lunsldinafiaAnig Machine Learning Wauandszinnaiwia siasinniwidauay

v od - 4 -
A ERIAug nsaunalaas (Label Data) uHna@auliie Predictive Model @a15138n38n13

= % X ) .
LFEUFHUUUIN Supervised Learning

Eﬂp gﬁﬂ Predictive
’ ' Learning Model

¥ Not Duck

gﬂﬁ 1.4 Supervised Learning I

NINAEALLLUAYIDIN : https://blog.westerndigital.com/machine-learning-pipeline-object-storage/

2. UNSUPERVISED LEARNING

Tunnendudu nnsiEauiuuy Unsupervised Learning 1574z l4lile Input Data et

v

Lidudustaslduaman fammauiildannisdouduuuilde guuuuvestayaiienauantsi

v % PR I @) ! v I @) ! 1Y ! @) v
ANERIIMUANdaziusaaniiu 3 AGRY 1ﬂLLﬂ Anda AanngERne waznawsLdu IWumu

-
-5

--@-=
o
e

AINARALLLAYDIN : https://blog.westerndigital.com/machine-learning-pipeline-object-storage/

gﬂﬁ 1.5 Unsupervised Learning I
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3. REINFORCEMENT LEARNING

luruziiUssinnyes Machine Learning UszinngnyinaAa Reinforcement Learning vl
nsFauIEnIsuidymiananue (State) 91998 (Reward) uazn1TNeeyin (Action) 284
Agent Al FIasyUU LU Al Fanruzuruding (Go) 11 malsdlull A.a. 2016 (AlphaGo
9839 Google DeepMind)

Fartauil Alazdanuaunsalumsdadulalundazaniunisal (State) iffign lutaausn
e v

) v a [ . P s v @ o N ] as
HUATANAINAFRIYN (amaaﬂ Action) Lwammagamu’«mmuwmﬂwa IULAEINUITNIT

UL Supetrvised Learning

3Uf1 1.6 Reinforcement Learning I

°:5:' Google DeepMind
Challenge Match

sU7 1.7 Machine Learning #Wmiuniae Google DeepMind 14iiwAilA Deep Reinforcement Learning I

IASARMIATE : YouTube, Match 1 - Google DeepMind Challenge Match: Lee Sedol vs AlphaGo
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S9N Al TOOLBOXES Ha:n1sIaSyu
ENVIRONMENT

fauflaziien Environment dnsunsiinluina 1519TUYIANUFANAUNTLUIUNITHID
fumau audTymlusuniadau Al/Machine Learning funau #alususiu Al/Machine
Learning azitumauinawin sl

STEP 1 Business Understanding

STEP 2 Data Acquisition

STEP 3 Data Preparation

STEP 4 Exploratory Data Analysis

STEP 6 Data Modeling

STEP 6 Model Evaluation

STEP 7 Model Deployment

Taaluntsasfavinausadnsluiay 197azld Python, Jupyter Notebook Way Package/
! v
Library ;139 18U TensorFlow, Scikit-learn 148 Wueasdandndinsunisvinanuludunau
v
FILFNN9YIN Data Acquisition lUaufla Data Deployment (STEP 2-7)
_ \ 9 4t S ansnd v .
N19a4 Library nid 13a@u1501d Conda Fifuirdasiiandnfiunsautu Anaconda
° o a ¥ o 1% . > LY !
dHnsuNsAARI Library wazada Environment wnnzlunissuldsunsuTae a1y Liorary Tridq
1 { { a 1 (3 1 a z S °
Tdzdurududunislursasaauiumas uidlastaluldfinss Anaconda gidauuusin
va %jl 4‘ ¥ 1 o 1 g
1¥RAss Miniconda unu 1fHa331N1918129019 Feature tRaunsadneluntsvinaumngdu
WaazduTdsunsuuu Environment awiy 1dld Package nie lidzdududiudunia’lu
1ATRIAANAUARS 151a1uN90 18 Conda AN Miniconda lunn3ains Environment 1nal
S| = . a P @ v
TensorFlow Lunilslu Deep Learning Framework sanfiaud 14 lunswmununiasu
Al L8z Data Science fianunsatiuanuiiilunisdszunanalase NVIDIA GPU, CUDA
C y v X L ¥
Toolkit uaz cuDNN Fafludiuiaduras cUDA Flumitdeiduil 5nazfinss cUDA 11.0,

cuDNN 8.0 1@ Python 3.8 7 Compatible NU TensorFlow 2.4 AMUAITY
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"Data is the new oill" KInidui3auiREIAU Al 11a: Machine Learning 132 Data Un:
IkTaunuiduau Bunaufn:thilBslunisIiAs K KEaTsTuns Train Model fidaudnisana
121 Features AIRyITavaaNUIEUNBU 159n31 NS Feature Engineering lla:naud=ana
Features vavlaya fdaulinisaisindayaWaWoisnintuniwidsnau 1d3301daninAdA

funisrin Feature Engineering Aiku1:aw Tuund Walud:TANNUAUANISHY Feature

Engineering NUJaya Wine Magazine Dataset AIyINAUACIUY
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InAUANTISHY FEATURE ENGINEERING

o

Y 1 2 1 IQ
Data is the new oil! #anapuadAs lagulsslaalld nuasu unsuiadannidu
{ { 1 U %’ v a
Faufeaniu Al Waz Machine Learning U&7 Data unaziduimautuiidudiu

1 1 ! o a o ?\/l
(Petroleum) 11NNI1 WAt LNNWAINAUNA UM Data w1l lunns3iaser saunald

1unns Train Model 1#T Accuracy Aigela 1snaziasiinisnau viaarnian Features

ﬂl dl v ] ! Bl N \d a

Mmfedaseanundenau TaasEennszuaunislunisana Features anndayanu
v | o

(Raw Data) $2uv19N15YNANNALaATaYa (Data Cleaning) 11 N19%i1 Feature

Engineering

Uszlovdndng 984n191 Feature Engineering Ad

B fiaimsey Dataset dnfaudnsunisvin Data Analytics W3aifu Input 184 Machine

Learning Algorithm
B aiudsz@ninanld Machine Learning Model
d’l v o1 a wva o LA v
Tuunil faruaglatinl§uAnisvin Feature Engineering fiufaya Wine Magazine

Dataset laaldinaliasine 6 wmata laun
1. Imputation
2. Handling Outlier
3. Binning
4. Log Transform

5. One-Hot Encoding

ISiAuINIdAUNIWUDYTIDIAGIY PANDAS

nauarana Features 103taya Lsnazdavlinnsdsmatayaiaiansungunineasdulu

[ Y KR A a o . . -
NZNg warAudanmaialuniayin Feature Engineering Nivunedy
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m— Actual

mm Predicted

P v X A o a
23, dAd Model NYNHINIULURUNT Train b‘Lu Epoch # 1

M = [i[0] for i in wb]
L = [i[2] for i in wb]
C = [i[1l] for i in wb]

y_pred = [predict(i, M[0], C[0]) for i in x test]

plt.scatter(x_test, y test, color=’gray’)
plt.plot(x test, y pred, color='red’, linewidth=2)
plt.savefig(‘min_max_ templ.jpeg’, dpi=300)

50
40

30 A

-30
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NEURAL NETWORK MODEL 69t TENSORFLOW WAz KERAS

= vy & A o -
24. wd@pd Model NYNATWAULLAUNIT Train Tu Epoch v 5

y_pred = [predict(i, M[4], C[4]) for i in x test]

plt.scatter(x_test, y test, color=’gray’)
plt.plot(x_test, y pred, color='red’, linewidth=2)
plt.savefig(‘min max_temp5.jpeg’, dpi=300)

50 -
40 -
30 A
20 A
10 4
0
~10
—204

—-30 1

-40 —530 —|20 —':I.O 0 10 20 30
25. uany Model fignadrstuiilaiinns Train lu Epoch 7l 10
y_pred = [predict(i, M[9], C[9]) for i in x test]
plt.scatter(x_test, y test, color=’gray’)

plt.plot(x _test, y pred, color='red’, linewidth=2)
plt.savefig(‘min max_ templO.Jjpeg’, dpi=300)
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30 A

201

10 A

=10 4
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-30 4
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undiis1a:nanidunsi Reqularization BuktAvay Regularization Aa NsUSUIGYTE Model
JUs:ansnwlumsiiuneid aiwisnaonisifia Error 9Indayafiulyineiiuuinaude
N1sIS8USYIN Training Dataset 11a:1s19:naaavINUtyK1 Overfitting uav Neural Network
IuU Classification Model AN1s Train &7 Fashion-MNIST Dataset Tagsndagiuns
i Reqularization nuuadsiki dwinadamiJutuuluboaiu 3 InAdnda Augmentation,

Batch Normalization 11a: Dropout
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nasiassulla:dau MODEL Qo¥u
FASHION-MNIST DATASET

T-shirt/top T-shirt/top T-shirt/top T-shirt/top Trouser Trouser Trouser Trouser
e o= i,
- N ‘
“ i
Pullover Pullover Pullover Pullover Dress Dress Dress Dress
[ | .I m i T
r J | |
Coat Coat Coat Coat Sandal Sandal Sandal Sandal
- ; . R |
[ ;
Shirt Shirt Shirt Shirt Sneaker Sneaker Sneaker Sneaker
el .

Ankle Boot Ankle Boot Ankle Boot Ankle Boot

L Iy Rpy

3Uf 8.1 UaAY Fashion-MNIST Dataset uasnmiFafia nssiln wassaoin

¥
Fashion-MNIST 1ilu Dataset vaananidacn nsziln uazsaavin aum 28 x 28 Pixels WUy
Grayscale utinfutaya Train 60,000 A uazfaya Testn 10,000 A $333MLA 10 Uszinn

v v
Taadnn9nvum Label Aauws 0-9 pail

0 : T-shirt/top 1 : Trouser

2 : Pullover 3 : Dress

4 : Coat 5 : Sandal

6 : Shirt 7 : Sneaker

8 : Bag 9 : Ankle boot
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AUGMENTATION, BATCH NORMALIZATION Lia: DROPOUT IS

N1SIOSYU DATASET a14SU TRAIN la:
VALIDATION

(2 o

FaiTaevinfide 19713409819 Load Dataset udrwanaiifivas Dataset vin Scaling 1aya

§2INN 0-1 LWNIHEANAIATLULUU One-Hot Encoding Lay Split Dataset &15UNTT Train way

Validation Aasaldil

‘ ‘ DL ch08.indd 177

1. Import Library LasinunAl Parameter Asiilu

import tensorflow as tf

Adam = tf.keras.optimizers.Adam

to_categorical = tf.keras.utils.to_categorical

ImageDataGenerator = tf.keras.preprocessing.image.ImageDataGenerator
fashion mnist = tf.keras.datasets.fashion mnist

load img = tf.keras.preprocessing.image.load img

img to array = tf.keras.preprocessing.image.img to array

from sklearn.model_ selection import train test_ split

import matplotlib.pyplot as plt

import plotly.graph objs as go
from plotly import subplots
import plotly

import warnings

warnings.filterwarnings(‘ignore’)

2. AMMURATUIANIN 91U Class FAdIUTRYaNAaaLLALYIUIA Batch Size

IMG ROWS = 28
IMG COLS = 28
NUM CLASSES = 10
VAL_SIZE = 0.2
RANDOM STATE = 99
BATCH SIZE = 256
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nasiassunNIwaIKsunl IMAGE AUGMENTATION

1 q' U Ca v < 1 g 1 v a L ﬂ/&l‘
umﬂauaumﬁﬁ:aﬂuiwaﬂﬂwuauﬁuﬁnmamﬁauﬁuwwmwuﬁﬂaWﬁaam (Amadlvanlan

v v
serazu.com) UMNAARINI Image Augmentation ANUTUMDUAIL
1. aulranndassisdya

cat = load_img(‘cat.jpg’)

cat

2. wenedRvasnnain 3 Badu 4 3R iWawssautingn Function vin Image Augmentation

cat = img to_array(cat)

print(cat.shape)

cat = cat.reshape(l,cat.shape[0],cat.shape[l],cat.shape[2])
print(cat.shape)

(1440, 1080, 3)
(1, 1440, 1080, 3)

naasvnl IMAGE AUGMENTATION aj&n1s
VERTICAL SHIFT

o v ﬂl JJ ! I a
NAAAIVN Vertical Shift ranisidauniniuatuuugulufiu 20%
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AUGMENTATION, BATCH NORMALIZATION Lia: DROPOUT IS

datagen = ImageDataGenerator(height shift range=0.2)
aug_iter = datagen.flow(cat, batch_size=1)

fig, ax = plt.subplots(nrows=1, ncols=3, figsize=(15,15))
for i in range(3):

image = next(aug_iter)[0].astype(‘uint8’)

ax[i].imshow(image)

ax[i].axis(‘off’)

fig.savefig(‘catl.jpeg’, dpi=300)

naasvnl IMAGE AUGMENTATION a28n1s
HORIZONTAL SHIFT

‘ ‘ DL ch08.indd 187

NAARIYIN Horizontal Shift Aaanisidaunintievnuuuguluiiu 20%

datagen = ImageDataGenerator(width shift range=0.2)
aug_iter = datagen.flow(cat, batch_size=1)
fig, ax = plt.subplots(nrows=1, ncols=3, figsize=(15,15))
for i in range(3):
image = next(aug_iter)[0].astype(‘uint8’)
ax[i].imshow(image)
ax[i].axis(‘off")

fig.savefig(‘cat2.jpeg’, dpi=300)
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N1sSYan1snu INPUT IMAGE 1IUU 1 CHANNEL
a2uNn1sH1 STRIDING

N9 Striding tunszuaunnslun1svin Convolution Taannsidauunu Kernel lUuu Input

Image #91a8 Default 189 Convolution ud Stride azdAariu 1 Aa azdinisdou Kernel
v
1Uuu Input Image AS3aY 1 Pixel
4o v o ee & 4 4

PIENLNT0ARIUNAYRININALAAS Pixel TAnudunusiuludaiuiila lnan1siium Stride
4 oA o~ . C ¥ ey 4 . da .
Fadafinnsfinumnan Stride u1nlu Azvinlin1sirdauiuras Kernel mauflinnsniunu Input
Image LazauInUad Feature Map anal

\annrum Stride Winfiu 2 WA Kernel 9u1m 3 x 3 A¥Qn Slide 914 Pixel 984 Input

Image 2UNA 6 x 6 Wiz 2 Pixels ¥ 1Ala Feature Map aunm 2 x 2 AagU#l 9.3

sUN 9.3 N199in Stride Taan1sidauuky Kernel lduu Input Image
IASAMNTIW : https://towardsdatascience.com
Tnaganuanuisaitlaruniniadaulnalanlng A stride 2 convolution.gif

N1sSYan1snu INPUT IMAGE 1IUU 1 CHANNEL
Q2uNn1si1 POOLING

UANAINNITARIUNATAINTNAILNITIALAN Stride 1AENNS Slide Kernel 911 Pixel 289

v aa aa A

Input Image ANUTzEzNINNIMUALT Salan Enilslunnsanruinrasnin Wuiaa n19vin Max

Pooling 130 Average Pooling Tae Pooling AufunszuIuNITinaUANauan CNN Layer
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115 VISUALIZING KERNELS WAz FEATURE MAPS lu DEEP LEARNING MODEL (CNN)  CHAPTER 09 | 215

11124

max pool with 2x2
516|738 window and stride 2 6 | 8
3121110 3] 4
112134

sUfi 9.4 Max Pooling iflunnsidanmumurasnngunIsuANNTigAn3aALeaLN Pixel
IASARNIN : https://towardsdatascience.com
Max Pooling 138 Average Pooling axtflunisidansunueaninsianiswiAIuInign

< ! dl Qll o | A o va
M3aATaaLann Pixel Tu Window ANUAUNATIANAUA 18U 2U1A 2 x 2 2azvinlAlinnsanauln

v A A o (2 ] v
2INNAILAATINT AIFNBLN A UL

adnalsfimny Tusadnefiniuunandun1saanisiu Input Image wuu 1 Channel i
[} g’l ﬂl Bl L
NINUUL Grayscale WAUAHATIV Input Image raas1situnmdunuy 3 Channels (laavia 'l

o AI &/ 4' o ! v Ig ] &J
AMUIU Channel #4838 Input Image [TNUTULLDUUYNAILANFYU CNN Layer nanau)

gl 9.5 N199ANISAUNTW RGB WUL 3 Channels
LASARNIN : https://unsplash.com/photos/_d3sppFprwi

L2

WaR¥AANI9NU Input Image LUU 3 Channels a8naiu NIWE LUSYUU RGB 197136 a4

v
o

Kernel a7uau 3 sialunng slide lduu Input Image uFaz Channel %ui’]@‘ﬂﬂ Kernel 113

3 #1731 Filter (luiid 1 Filter Usznaumae Kernel 3 Kernels)
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1971938579 Environment ¥a basic_model dH15usu Python 3.8 Taaid Package/Library

ﬁi’Nf] 1Aun FastAPI, Uvicorn, Python-dotenv, Pydantic, TensorFlow, Locust, Plotly, Scikit-learn,

N9 DEPLOY MACHINE LEARNING MODEL CHAPTER 13

UU PRODUCTION #98 FASTAPI, UVICORN LA DOCKER I

WORKSHOP N1sasiv ENVIRONMENT
d1KSU TRAIN 11a: SAVE MODEL

NnQaavasivy ENVIRONMENT TKU

Seaborn 9911 Jupyter Notebook efitumau s Uil

Juaaun1sas1y CONDA ENVIRONMENT TKU

@

1. dnsug

@

1 ‘a :’l 1 a
Fal U lARAGY Miniconda vinuanuisamidlnaniasin

2

3 <
nviu st hitps://docs.conda.io/en/latest/miniconda.html

Conda-build

© Miniconda
System requirements
Latest Miniconda Instaer Links
Windows installers
MacOSX installers
Linux installers
Installing
Other resources
Help and support

Contributing
Condalicense

Python 39
Python 38
Python 3.7
Python 3.9
Python 38
Python 3.7

Windows installers

Name

Miniconda3 Windows 64-bit

Miniconda3 Windows 64-bit

Miniconda3 Windows 64-bit

Miniconda3 Windows 32-bit

Miniconda3 Windows 32-bit

Miniconda3 Windows 32-bit

MacOSX installers

Python version

Python 3.9

Python 38

Python 3.7

Name
Miniconda3 MacOSX 64-bit bash
Miniconda3 MacOSX 64-bit pkg
Miniconda3 MacOSX 64-bit bash
Miniconda3 MacOSX 64-bit pkg
Miniconda3 MacOSX 64-bit bash

Miniconda3 MacOSX 64-bit pkg

Linux installers

Python version
Python 3.9

Name

Miniconda3 Linux 64-bit

2
@

Size

58.1 MiB

57.3MiB

55.8 MiB

55.3 MiB

545 MiB

553 MiB

Size
423MiB
499 MiB
533 MiB
608 MiB
506 MiB

58.1 MiB

63.6MiB

©h+ @

Windows
SHA256 hash
Macosx
SHA256 hash
Linux
SHA256 hash

2. a$11 Environment Iy padaiilu basic_model d115USU Python 3.8 uasAmsa Library

Aanu 99U Jupyter Notebook laaldANds conda create -n

conda create -n basic_model python=3.8 fastapi uvicorn python-dotenv pydantic

locust plotly scikit-learn seaborn jupyter -c conda-forge

M4 Miniconda &
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fuund WITuUR:BNMIBEWNSASWSUUIU:UNKUVED (Book Recommendation) dsinAdA
Collaborative Filtering 91nNIsriunadly Autoencoder Model TaaaAgdaanIsIkAzIIUU
KUud29In Book-Crossing Dataset Budmisignifudaya User, Book l1a: Book Ratings
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UserlD ISBN BookRating BookTitle
243 0060915544 10 The Bean Trees
243 0375400117 10 Memoirs of a Geisha
243 0316601950 9 The Pilot's Wife : A Novel
243 0316776963 9  Me Talk Pretty One Day
243 0425163407 9 Unnatural Exposure
243 0446364800 9  The General's Daughter
243 0553580388 8 The Patient
243 0060977493 7 The God of Small Things
243 0316899984 7 River, Cross My Heart
243 0385720106 7 A Map of the World

dasunisun

v

Tuunil i laasssadnanisuusinmisdasmanaila Collaborative Filtering a1Nn19
o v % . § ) @ a 4 A o
NnuUERIt Autoencoder Model U3 Collaborative Filtering Wumadandanldlunnsvin
Recommendation TatanAadayaninuiinalagas User Nillsia Item sinee) (misda nnauns
<y
HIDLNAL 1a%)

1unns Train Autoencoder Model s laindayansliazuuuniadaann Book-Crossing
DoToseT%dﬁﬂﬁiLLﬁﬂLﬁUﬁ@ﬂJﬂa User, Book az Book Ratings tiu CsV W@ Transform liiflu
Dataset #3a Matrix 2u1m M x N Tag M @Aa 37u2u User way N Aa anuauniida saa SQL
Query Command Uas Pandas

v <

%ﬁazgaﬂagammwawa%mq User lanadaazgnunundnidu Inputas Autoencoder
Model Ay 1unn Input 2839 Model (37U2U Input Node) fiAasnuluntIda viainulu
Column (N) 283 Matrix 1i“u|,a<1

WuIARdATYYaINTLUYUMUIERAYE Autoencoder Model Aa nN19UN Dataset #3a

{ v o g { v v
Matrix 7 la L1191 Model 1iluva Input LATHALRAEUDI Model Walnaau Model 1¥as19ua

g

navinunal¥inilausty Input Data Feuniitinaau Model 4z3aN Pattern aasmnuianala

484 User vinldiuanunsavinungazuuuniidauad User uil Userazliias Review tuunnau
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