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Abstract

This research aims to develop the sales promotion application for bookstores
using face recognition and book recommendation technology by developing 2 models
and a book recommendation application. The first model is for face recognition. It uses
Deep Convolutional Neural Network which consists of Face Detection, Face Landmark
Estimation, Encoding Faces ,and Classify model for extracts each face. Multiple
algorithm including K-Nearest Neighbor (KNN), Gaussian Naive Bayes, Random Forest
,and DecisionTree. The KNN is the most appropriate algorithm to build the model that
has 100% accuracy. The second model is for the book recommendation. It uses Hybrid
filtering combining Content-based and Collaborative Filtering, which based on training
data from Goodreads (Website for worldwide books review) to recommend books.
Multiple algorithm including Singular Value Decomposition (SVD), SVD++, BaselineOnly,
CoClustering, K Nearest Neighbors (KNN) Basic, KNNWithMeans, KNNWithZScore, Non -
negative Matrix Factorization, SlopeOne, and NormalPredictor are tested on these
models. The SVD is the most appropriate algorithm to build the model that RMSE and
MAE give the least error results of 0.9117 and 0.7288 respectively. The book
recommendation application can detect and identify the face of the customer and

recommend books according to the customer's interest.
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MU THAENSIENUNEBINUY SIUULINEINTaTIINASNSTIF AN TTUUL IS uA AT U UL
walsnnsuusiiAeniu Tneagld3sn1ssanuuy Linear #3015 Vote w3odnnaniladeld
nadniInszuuLugilasruuLugi ity fesidenannuadniiinfiaalnedidean
wesngamnlunswuzln

2.5.2 Adding Content-based Characteristics to Collaborative Models 1Jun151
AnuauTRlanzU19981998938 Content-based 1ldl 3l Collaborative Filtering Gsfiviane
szuuihsruuLLgdLUY Hybrid TugUuuuilisu Fab vde Collborative via Content 844
Collaborative Filtering LLUUéi’jaLanﬁﬁagﬂamwmawm;ﬂ%’%ﬂmwu Content-Based Fa1fu
mMsuitiyvndoyaveslininig Rating SmgiesifulugsinlmAadediiauuu Sparsity

2.5.3 Adding Collaborative Characteristics to Content-based Models WHunsih
AnALTRlaNIZUNeE 190938 Collaborative Filtering 131138 Content-based F5fluaild
fute msldimadiansaniivesngudoyarldiensdemu Content FafognsvosiBnsguuuy
ﬁJVLﬁLLd Latent Semantic Indexing Faudu Algorithm ﬁiﬁumia%mmuamuu Collaborative
T4fu User Profile fluanslusuimesmasinined daanuadndannds Hybrid Tuguuuuivil
svuukuniil UsvavSniiuty

2.5.4 Developing a Single Unifying Recommendation Model Wunsadslumanis
ANIAFANERS INTNWULIAN1EI9I0 Content-based way Collaborative Filtering 12U
Bayesian Mixed-Effects Regression Models F9l438n15v89 Markov Chain Monte Carlo Tu
NM5USZIUAINITITNOSLAIAIAAZILYIAT Rating mﬂﬁﬁmwmé’wsmﬁm%aimélﬁmﬁuﬁwﬁ%’
Wy Anurey mnaedeulnd Aanssuvesildaudu 9 Tussuu FeazBonanizianzadldi
iz‘u‘uLLuzﬁ’lLLUUﬁmmaqzﬂ%}i’m (User-based Collaborative Filtering Recommender

System)



Hybrid Recommendations
_, CF Based

Recommender

|

oy

2N 4 NLERSENEAYN1SYINeIUY0e Hybrid Recommendation

(fjm -https://www.marutitech.com/recommendation-engine-benefits/)
2.6 MUIBNNYITD
2.6.1 91UAYL599“OpenFace: A general-purpose face recognition library

with mobile applications” [5]

Brandon Amos wagamg Laiauain OpenFace f® Face recognition library 719

nelaluayan Apache 2.0 @314 FaceNet’s architecture wag dlib Tunisasiadulunt 9dl

ANUKIUEININATT openCV lag OpenFace agldyatayaiiies 500,000 Yoyalunis Training

Faflvwndeyanitiounin DeepFace uay FaceNet Miluyntoyailasunismewns wazdad
v 3

ANukuglunsUsEarani s usisiyadeyavuiniiniunis Training lagldinoud

WINIFIUNTATIVE dUVBS LFW

(Python Library

dlib's pre-trained detector

ﬁ)rch )
Fl'raining (Only done once) 1

500k Labeled Training Images (Faces)
Each face

Preprocessing

Affine Transformation

Neural Network
(Feature Extractor)

Neural Network
(Feature Extractor)

& FaceNet's Triplet Loss

l (128 dimensions)

Trained Neural Network Classification

(Feature Extractor) J \ sklearn's SVM W,

Figure 4: OpenFace's project structure.
ﬂ’]‘Wﬁ 5 AMNLEAINTEUIUNIT Train Y89 OpenfFace

(f'jm : http://reports-archive.adm.cs.cmu.edu/anon/anon/2016/CMU-CS-16-118.pdf)



2.6.2 9UITBI309 “A Hybrid Approach using Collaborative filtering and

Content based Filtering for Recommender System” [6]

Geetha G wagAny balauesvuukustiinmeunsidanuaiuisalunisuugi
ameuastatugldvaiudedtudldng lnensimilegiudeyanmeuniiieriusiudeya

o 1%

o w 1 a = (3 = o 1d ] o o ad .
dg1AgY LU ANUYLU 13D ATIUUIRNIN G Fegndudmsunisiolunisiuzidi waud1ds Hybrid

£
Y aada ¥

filtering 11¥1 Content-Based , Collaborative Filtering wievnszuululd 33dazionvuzdoide
Yp9danaiiundazAilarUsuUTeUseansamuesssuu n1sldimaiia 1y Clustering
Similarity wae Classification asvlAlaSuAuushinugsedunsiiinauusiug

2.6.2 11uATui309 “Book Recommendation System Based on Combine
Features of Content Based Filtering, Collaborative Filtering and Association Rule
Mining” [7]

Anand Shanker Tewari wagaug loiauaid muigvesszuukugdife n15viung
AnuaulIveTaLazyinsuuztmisde Fanswuzdmtlsdelafiansanainmsfiwesenge
19U Content Based Filtering WazAmunInvemtsdalneyin Collaborative Filtering N1l

Azuuulagd@eseay sruukiuzildildsuuuy Associative Model Litalin1suugiinadu

Tnoszuuillifidgymeulszdnsnmmdesnnidunsaismiugiuuusenlad



uni 3
ad o a = 14 14
BnsaiunsineAuadi
3.1 uHUATTAENIY
Nz HInvinlaudsrunIsaiuauesndu 4 @ fe N19ENAURATIIIUKY

153715, M133311unih (Face Recognition) , nsuwugiimilede (Book Recommendation)

wazNITRAL LA ULRUNALTUSTUVALESUNISTEd S U unade aannandluning 6

» ﬂ']‘iiﬁ'ﬂuwﬁ'l (Face Recognition)

Training Data By Face Recognition

Face Recognition Model

Data

Data

Collection

Preparation

Prediction B
4 Evaluate Model

Face Recognition

»  AMsuUzUNWLeHe (Book Recommendation)

Training Data By Recommender

Recommendation Systems Model

Data Data

Collection Preparation

Prediction B
o/ Evaluate Model

Recommendation Systems

»  ASHALIAULUNARIUTIUVdLEasuN1svIed s u i uviede

Unknow 7
Video Face Recognition Yes

Select Book

Streaming Pracess interesting

Show Book Recommendation

Recommendation Systems Process

AT 6 BHUNITAMEUUIAAINTIY



(N

3.1.1 NMSBUAULAZUHUIATINTG

= INUIANILATING

nsivuavdelassuneEIniaula

= a

1% aa 1% o awv v v ¢
= mdayafnyinulAnuazngelitieadaeiuuide Auadnaunsali
o v J
GERLLNEREL
N13AN¥UATY 8nnIs g wisugunsal wiseile TUsunsy ALY
lunsauiiulasenis

3.1.2 n133311unti1 (Face Recognition)

= a ¢ v =" o a1
= Anwuaziiaszvidayanliandanainiusiigg

a A

ArsmuIn1sandnlunitalaeld Python Library #1391
face_recognition tunismanvuzluninvesusasyanasinguawlmiduy
e Wieausatluasie Classification Model dwsunisidnlunii anu

(%
Y

JUNDUAINAAILUNINA 7

Face Face Landmark Encoding Training

Detection Estimation Faces Data

Classification

Algorithm

Al 7 fumeuns Training Data By Face Recognition

< = £
- NM3NUIIUIIULASEAIYNYDUA

< Y £%

fiudoyasieiBnisaneninainndes web cam vad iMac asiiudoya
sUnmeeslidnanvinginsaeuiamesdtuig 20 au lasagiiuguitednuay
15 - 20 MwspAY
= NITNAIUILUUTIaDY (Modeling)
#5719 Model Training a8 Classification Algorithm W 4 wuuldun K-

Nearest Neighbor, Gaussian Naive Bayes, Random Forest uag

DecisionTree Wiausyin1sUseliiuALgNABIsI8N15MIAT Accuracy
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3.1.3 N15UzUIeEe (Book Recommendation)

= a ¢ v =% o a1
- ﬂmenu,az':Lﬂi’]zmagaw‘lﬂmnaanaswumeS]
NN sEUURUzmisdelaesleIsnsnsesoyaiuuras Hybrid
Filtering lnen15571 Content-based wag Collaborative Filtering LWy

v A ~
AINLAAIIUNING 8

Content Based & Collaborative
Filtering Filtering

Hybrid Filtering

A i 8 I3n1snsesdeyauuunas Hybrid Filtering

= mafusunuuassssudaya
\Futeyaseisnslilianavineinsaeuiiumes denvilsiedianla
910 Goodreads (Bulasdmsusimidsdoilan) s1uau 20 au lngaziiu
Tufinsremsudedeiiaulasiuiu 5 - 10 ldureny

= 1SNAILILUUTIa89 (Modeling)

'
IS ) I

Asiansailent (Content-based) Inegld Python Library #dedn
scikit-learn Tun158519 Vector Representations wag Cosine Similarity 9%
¥teyaann Tevilsde , Toguss , VAR , nMw1 wag Tags lunisiiansan
Womenuadendstuvomildeiiy q

miﬁquéﬂ%’éw (Collaborative Filtering) Ingld Python Library i
Fo91 surprise lun13a319 Recommender Model @15y Collaborative
Filtering waz@3139 Model Training Ae Algorithm 7 10 wuulaun Singular
Value Decomposition (SVD), SVD++, BaselineOnly, CoClustering, K
Nearest Neighbors (KNN) Basic, KNNWithMeans, KNNWithZScore, Non-
negative Matrix Factorization, SlopeOne ia¢ NormalPredictor W%@Mﬁgﬂﬁ’]

N3UTELHLANYNABIAILNTMAT Root Mean Square Error (RMSE)
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21NN15UIN1T99UU9 Content-based tag Collaborative Filtering

saundnaeiuaulu Hybrid Filtering lngayld Content-based Tunsm

4 A

PIADNAANEAAINTUNTIF N LT9IUAE81Y 31n1UUAELY Collaborative

U

Y

Filtering Tun1sAuann1saamlual Estimated prediction veswnilsdefil
lonanigldnuazturey wdrazthAanlaunseswiau 10 ddulsnvemitlde

ngldanuenaavduvey

3.1.4 MINAUBIVLIUNAATUSTUUd B UNTTVwd s U unilede

=> msaseudaya
33U Face Recognition Model , Recommender Model LLaSSﬁaga
NNHD
- nMsiauIvLeUNALATY
nMsiaSuLenndindusyuvdnaiunisuedmsuhuniide Tneld
Flask +8u framework #il#lunisa$1s Web AppLicationﬁﬁwmﬁ’wmm
Python @sazutaniswmurszuuifu 2 dau Aenisdanluniieiu Video

Streaming kazn kU mtlsdeNtoyare

Recommendation System

Recommend

Reviews

Your Recommendation :

Helena Halme the nary wife |
* ok ok kK |

Beneath the Apple Blossom |

-
[ **xx
=

L 2

Edna & Luna ]

a Y - a o
AN 9 ADYIWIULBUNALATU

= A15UssiiuNE

=> aUuasHgULNIUIY



3.2 LNUMTANEUIUAaRALATING
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YUABUNITALTUNS

2561

2562

n.4.

f.0. N.4.

9.ha.

a.a.

..

b3l 8.

n.A.

BBUAULAZINHAUTATING

NUNUIATINIATINTS

MYoyafn Y ILLIAALALNG YY)

ANWUITENNYITD4

o = o v o D
Anwngaiun133anlunt (Face Recogn

ition)

Anwnisynaulaglenannis

%1197U984 OpenFace

AATwALazUTUUTIUTEANEA N
Yo4UayanlaInNnIs Train uae

Test

AnwneanunIskuziNmiLeda (Bo

ok Recommendation)

= o ¥ v
ﬂﬂ@?ﬂ?i‘l/l']ﬁ’]ﬂi@ﬂi%ﬁﬁﬂﬂ'ﬁ

91UUe Hybrid Filtering

AaseikarUsulTaseansam
P A v 5
Y04UayanlaINnIs Train uae

Test

ASHAILILIULDUNAATUSTUUELESUNI5U8E1MS U unileED

FAnwazimuduwaundndu

1nele Framework 984 Python

WTaRanaInkazAlYUTUUT

ATULATINELNIURIY




3.3 aunsaluazinsesianidlulasenu

3.3.1 813aU3
e iMac
o
o
o

(©)

(Hardware)

iMac (21.5-inch, Late 2015)
Processor 2.8 GHz Intel Core i5
RAM 8 GB

MacOS Mojave

3.3.2 4951w25 (Software)

® OpenFace [4]

15

OpenFace 1Wun1sl4e1u Python uag Torch Tunisansrluntinaae Deep

Neural Networks (DNN) 911914398 CVNet 2015 FaceNet: A Unified

Embedding for Face Recognition and Clustering 1ag Florian Schroff,

Dmitry Kalenichenko wag James Philbin #i Google tae Torch %7ele

Neural Network @1u1sasiiunisuu CPU visafiu CUDA 1@

® dlib

® Anaconda

® Visual Studio Code (VS Code) tJulusunsuunltawazusuusalan (code

optimized editor)

® Flask v¥u framework 7ildlun1sa$1s Web Applicationfifaungaenien

Python

3.3.3 MUY

® JavaScript

® Html
® (ss

® Python



3.4 yadoya
3.4.1 Goodbooks-10k

o 1Wuteyavin Goodreads (Iuladdmiusimiladerilan) undaiiun
https://www.kaggle.com/zygmunt/goodbooks-10k
Inglutdoyausznouse

0 books.csv

id int64
book id inte4
best book id inte4
work_id int64
books count inte4
isbn object
isbnl3 float64
authors object
original publication_year floate4
original_ title object
title object
language_code object
average_rating float64
ratings count inte4
work_ratings_count int64
work_text_reviews_count int64
ratings 1 inte4
ratings_2 int64
ratings_3 int64
ratings 4 int64
ratings_5 int64
image url object
small image url object

m‘W‘17'i 10 Ankans Cloumn U89 books.csv
o book tags.csv

goodreads_book_id inte4
tag id inte4
count inte4d

AN 11 A1nuaad Cloumn 989 book tags.csv

O ratings.csv

book_ id inte4
user_id inte4
rating inte4

A 12 Mwlang Cloumn 984 ratings.csv

o tags.csv
tag id int64
tag name object

AWM 13 Auuans Cloumn 989 tags.csv


https://www.kaggle.com/zygmunt/goodbooks-10k

uni 4
NaN1SALLUIIY

4.1 wagwsnnsiutayaludiuveanisddnlunti (Face Recognition)

maiudeyameisnisanenInainndad web cam ved iMac Izinudayagunimvesidnain
Inginsronfiunesiuau 20 au Tasasfiuguiiesiuau 15 - 20 nwdeau Antuld
Python Library 713831 face _recognition mdnvaugluniveasazyanaangunmlndu
faay nmsdeawimualdsiuau 394 sUaw esngUnndiauazBeauazany

aiwasnwlidissnedanudeyalaiies 373 suam

a ) ' oA 2 v v
AMNN 15 mamﬂ“ﬂadgﬂmﬂwmmaﬁaLﬂU“Ua;JUalﬂ



X Y
0 [-0.12503135204315186, 0.009990954771637917, 0... lin
1 [-0.12827068567276,0.03196568787097931, 0.040... lin
2 [-0.09924603998661041, 0.04643559828400612, 0.... lin
3 [0.12632755935192108, 0.05037033185362816, 0.... lin
4 [-0.13333402574062347,0.01578657701611519, 0.... lin
5 [-0.09963660687208176, 0.03891250118613243, 0.... lin
6 [-0.09649359434843063, 0.027591507881879807, 0... lin
7 [-0.09951993823051453, 0.026294175535440445, 0... lin
8 [0.10379182547330856, 0.026957053691148758, 0... lin
9 [-0.10390745848417282, 0.01627863571047783, 0.... lin
10 [-0.09065660089254379, 0.007521618157625198, 0... lin
11 [-0.11987138539552689, 0.01512322761118412, 0.... lin

a o v | 2 v v
AN 16 G]"JE)EJN%IE)HWU@QE‘U@’]ﬂﬂﬁ’uﬂiﬂLﬂUﬂJEJﬁ\JJavLW

18

4.2 WAAWSIINNITWNAIUILUUIIA0S (Modeling) Tudauvasnisidnlunt (Face

Recognition)

nde 4.1 Foyafiamnsaiuldazihuiuisdayalu Train data 70% wae Test data

Y

30% WAIUINTIATIERAUSANDITINAY K-Nearest Neighbor, Gaussian Naive Bayes, Random

Forest lLlag Decision Tree

NNITNAABINTUTANDITNNY 4 LUU TANANIINAFDUDDNUIAIAITIN ...

wAlAN1WUINgY ANLiug1 luN135EYYAARRNN
Tunti
K-Nearest Neighbor 100%
Gaussian Naive Bayes 99.1%
Random Forest 99.1%
Decision Tree 83.9%

M13197 1 Han1snedeuANNWiug1ves33Ilunth (Face Recognition)

U 1 o | 1 aa . = ! o
‘\ﬂﬂﬁ]'ﬁ’]ﬂ?’ﬂﬂ'ﬂllLL@JUEJ'WIUﬂ'ﬁLLUQﬂ’ejll‘UEN')ﬁ K-Nearest Neighbor HAIULNUEENER

Ao 100%
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4.3 wagwsannisinudoyaludiuvainisuuzivilede (Book Recommendation)

Vaa

n1siudeyanieisnisliddnaiviineinisreuiianes Wennidsnaulasin
Goodreads (Auleddmsuiimiedenilan) 91w 20 au lngaziiuduiingenisviaded

awladiuau 5 - 10 wusieau Mnmsiutuiinimuelasiuau 160 deya

S user user_id book_id
ez nam 18052539 8337
nam 18052539 6310
nam 18052539 6319
: nam 18052539 70720
nam 18052539 18601351
— nam 18052539 19321
,,,,,, nam 18052539 39988
nam 18052539 3
; nam 18052539 11127

mwil 17 faegeredniaiudeyaresnisuueiimiide

4.4 HAAWSANNNISNAUILUUDI809 (Modeling) Tudruvssnisuuzdivisde (Book

Recommendation)

nsiausruukuzdmtsdelagldisn1snsesteyaiuunay Hybrid Filtering laenis
594 Content-based wag Collaborative Filtering e

nsfinrsasilon (Content-based) Waa1nNN15@319 Vector Representations tay
Cosine Similarity wu31ld Python Library i scikit-learn Tuduwes ThdfVectorizer was

cosine_similarity au1saa519nsRasaLlemiadauadeadaiuvemisdoiiu o

The Hunger Games (The Hunger Games, #1) Suzanne Collins 2008 eng

1997 0.000000
1997 eng 0.000000
2000 0.000000
2000 eng 0.000000
2000s 0.000000
2000s memoir 0.000000
2003 0.000000
2003 eng 0.000000
2006 0.000000
2006 popular 0.000000
2008 9.052075
2008 eng 0.0852075
2009 0.000000
2009 eng 0.000000
2010 0.0852075
2010 survival 0.052075

011 0 neAnIQ

i 18 fhegnaves Vector Representations neld TfidfVectorizer Tu scikit-learmn
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array([[1. , ©.40101996, ©.2730969 , ©.13140014, ©0.23248209],

0 5]
[0.40101996, 1. , ©.27854185, ©.13360883, 0.25072769],
[0©.2730969 , ©.27854185, 1. , ©.25654172, ©.45514957],
[@.13140014, ©.13360883, ©.25654172, 1. , ©.21671165],
[0.23248209, ©.25072769, 0©.45514957, ©.21671165, 1. 1D

il 19 fregrawes Cosine Similarity Tngld cosine_similarity Tu scikit-learn

ﬂ’liﬁ&W’wﬂ%’i’m (Collaborative Filtering) naa1nn15@519 Recommender Model
dm¥u Collaborative Filtering thunnseiiudane3fiufu Algorithm s 10 wuuldun
Singular Value Decomposition (SVD), SVD++, BaselineOnly, CoClustering, K Nearest
Neighbors (KNN) Basic, KNNWithMeans, KNNWithZScore, Non-negative Matrix

Factorization, SlopeOne &g NormalPredictor

INNINAGRNUTANEINUNG 10 WUy laRanmadaueanufagunIndg 20
RMSE

SVDpp

SVD
BaselineOnly
Clustering 1.01
KNNBasic 1.04

KNNWithMeans 1.05

KNNWithZScore

| 1.06
NMF -+
SlopeOne -

NormalPrdictor -

0.0 0.2 0.4 0.6 0.8 1:0 1.2 1.4
Al 20 nsmluansranaaesiusanesiius 10 wuuves Collaborative Filtering
Fadleth SvD LUUSuUgs parameter vilvidiAn Root Mean Square Error (RMSE) agjﬁ
0.92 3¢ Wnaluns train waz test Tl fedy SvD Sadudanesiiuiimnzanlunisadns
Recommender Model d113uU Collaborative Filtering
nsALNSEUURUETImMeEe naannsaselagagldinsnsestayanuunas (Hybrid
Filtering) Tun1311 Content-based Wag Collaborative Filtering anlgsiunulun1sAiuIunis

e tluan Estimated prediction anunsauugihsensvilsdeigldauiloniatuyey
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ud and Incredibly Close

authors  book_id est language_code original_publication_year title
30 Stephen King 5091 4.046910 en-US 2004 The Dark Tower (The Dark Tower, #7)
23 William Shakespeare 8852 3.992864 eng 1606 Macbeth
89 Paolo Bacigalupi 6597651 3.899275 eng 2009 The Windup Girl
87 Lisa Scottaline 25773504 3.899275 eng 2016 Most Wanted
86 Sophia Amoruso 18667945 3.899275 eng 2014 #GIRLBOSS
85 Brandon Sanderson 16065004 3.899275 eng 2015 Shadows of Self (Mistborn, #5)
84 E.B. White, Garth Williams, Rosemary Wells 24178 3.899275 eng 1952 Charlotte’s Web
83 Abbi Glines 22522202 3.899275 eng 2015 Until Friday Night (The Field Party, #1)
82 Mary Roach 7237456 3.899275 en-US 2010 Packing for Mars: The Curious Science of Life
81 Alex Berenson 341553 3.899275 en-US 2006 The Faithful Spy (John Wells, #1)

i 21 amdregsweintskusdmiisdelaglinisnsesdeyauuunan Hybrid Filtering

4.5 WAANSANNITRAIUNIULBUNAATUIZUUEBESUNISUI8d S unlede

nnmsfauivleUnaldussuudaaiunisnedniuiunidide Gaazutaniian
seuuifiu 2 dau Aenssluntivin Video Streaming wagnisuugiimiisdonndoyadie
HARNSYDINITIINUNTINIU Video Streaming @11150ATITULALTEUFIUAAALA W
Wiednfin Ao
1. spEEriaInnaearyanalagatnsadunlunilasluszey 0.7 Wwns Juam

Tuntlaluszauurunanalussey 1.5 wes sunwluntnlaluseausiusses 2.4 1Wes wazhl

ee

aunsodunluniinluseesiauInNndl 2.4 1wes
2. naesldanunsansianmaasluninluyuiilifiniannsassdng
3. 1eenesIRduluniuazseyiyanasie frame U84 Video Streaming agillania

a a Yo =4 a 1 ) [y v | [ 4 ) o A
7 frame Alasulunnilaauisatilunsiaduls warludiunadnsvesn1swusntad@aain

Toyarde ausanuzdTensaualamuauaularegne

A 22 ameeg1an1s3aluntiisu Video Streaming
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AT 23 MNEBETUAIUTNG Tniunlamd1afen

ANG 24 anshegreiusutng Inewiuniemnnaasadiag

-

s

MWA 25 Aneapgan1sIuNwWlumtinlussey 1.5 was
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’m

Your Recommendation :

Harry Potter and the Half-Blood Prince (Harry Potter, #6)

P & % & &K

The Android's Dream

' 8 8 8 ¢

The War of the Worlds

1 8.8 8 ¢

Ae 27 awsheghaiukeundindussuudaasunisvieduniuiundde



unil 5
d3Una afiuTena wazdalauauuy

5.1 asunanisaiulaseu

nuadwsludiuveamsdsilunii (Face Recognition) Funaunisfuteyasaienin
91nndes web cam v93 iMac uandliiuingesnyadeyaiiiugunm fauazidoauas
anuatsvesnmliifisane Suilwliannsaldldnngy wazduneunsimuiuuusiaes
(Modeling) dana3fiulun1suuenguvadis K-Nearest Neighbor imnuusiuggegnda 100%

Mnuadndludiuvesnsuustimiisde (Book Recommendation) dumeunsifiudoya
Iianavvinginisaeufinmedidonuiisdodiaulasn Goodreads (FuleddmiuTimsde

Y

ilan) iwannyadeya Goodbooks-10k wandliiinudl s1en1suisdengnuuziilviaiy

Y

o w

thaulaginnindu wazduneunisiauiLuusiass (Modeling) Wlaindanasiiu svb 14
USuUgs parameter vilvidlA1 Root Mean Square Error (RMSE) agj‘ﬁ 0.92 &1 1alunis
train waw test laiuu fedu SvD Safusanesfiuimunzailunisadns Recommender Model
dm3u Collaborative Filtering lngn1sasieszuuiugimilsdeazldisn1snsesdoyauiuunay
(Hybrid Filtering) Fafiath Content-based waz Collaborative Filtering uldgaufulunis
AurunsAanLdual Estimated prediction mmmLLuzﬁ’liﬂmqwﬁ’aﬁaﬁ;ﬁ%&mﬁiama
Fureu

PnwaansludurssmsvauIvteUnaindussuvdsasunisugdmsuiunilade
aunsanuzineM AU lanuauaulaveanAl kagn133IluniiiIY Video Streaming

a1unsansadunazsryiiyanaln widdlivedndndiuszesinaveindesiudiuans , 4uveq

lunhaedunin uag AnNIMYeY frame T Video Streaming

5.2 Uymwazauassalunisaniiulaseeu
2 v ‘NI ¥ o Y o & v v = o Y oy v
5.2.1 manudeyagunmitldlunisidnlumihdndudesddanuasigeauintunaesild
Tusguy
5.2.2 lawmafileiann OpenFace ldanunsatrlvasluivueundmduls
5.2.3 lumsveaeuszuudludedddneniiuneiniadags

5.2.4 Fumaun1sad Dlib TumsuiiamesszuuyuRnis Window10 dA31ugen
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5.3 dalauauuy
Tueuanmniumisdeiinsiiuteyave@eniussmealnenniu agvilissuuwuet
nilsdeansawusihvilidelivingauunngadu enyadeyadaiinisTimidsdentwined

P8 9nadalinsemnuanuaulavesnulne
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#BUATNITNITANANUSATUN LGWAIUN

Visual Studio Code

1. wiuled https://code.visualstudio.com itefinsa Visual Studio Code gy

1) Visual Studio Code » + Download

on 133 is now available! Read about the new features and fixes from March

Code editing.
Redefined.

GRCHN Sl UTE  Tesow @

[V 7
Y

2. HoUARMIARFITULILGY FLUEAINLENDD Welcome to the Visual Studio Code Setup

Wizard 1151?1611!11 Next >

] Setup - Visual Studio Code — X

Welcome to the Visual Studio
Code Setup Wizard

This will install Microsoft Visual Studio Code (User) on your
computer.

It is recommended that you close all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

[y o
R

3. NA9ANUUITUAAIWTNRS License Agreement iden [ 1 accept the agreement

wanmA Next >

ﬂSetup - Visual Studio Code = X

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

MICROSOFT SOFTWARE LICENSE TERMS ~
MICROSOFT VISUAL STUDIO CODE

hese license terms are an agreement between Microsoft Corporation (or based on
where you live, one of its affiliates) and you. They apply to the software named
above. The terms also apply to any Microsoft services or updates for the software,
1except to the extent those have different terms.
IF YOU COMPLY WITH THESE LICENSE TERMS, YOU HAVE THE RIGHTS BELOW.
1. INSTALLATION AND USE RIGHTS. v

I (®)1 accept the agreement I

OI do not accept the agreement

< Back \] Cancel




4. NN ITHART Select Destination Location Iﬁﬂ@ﬂu Next >

ﬁSetup - Visual Studio Code

Select Destination Location
Where should Visual Studio Code be installed?

Setup will install Visual Studio Code into the following folder.

fC:\Users___\AppDatalLocallPrograms\Microsoft VS Code

At least 186.9 MB of free disk space is required.

x4

To continue, click Next. If you would like to select a different folder, click Browse.

Browse...

<ok [ oo @Y | o

5. M1993zKans Select Start Menu Folder Tinatu Next >

ﬂl Setup - Visual Studio Code

Select Start Menu Folder
Where should Setup place the program's shortcuts?

[]Don't create a Start Menu folder

<o

<4

Setup will create the program's shortcuts in the following Start Menu folder.
To continue, click Next. If you would like to select a different folder, click Browse.

Browse...

Cancel

6. vt99azUand Select Additional Tasks lvinaUu Next >

ﬂISetup - Visual Studio Code

Select Additional Tasks
Which additional tasks should be performed?

Code, then click Next.

Additional icons:
[ Create a desktop icon
Other:

[CJRegister Code as an editor for supported file types
[“]Add to PATH (available after restart)

[C]Add "Open with Code" action to Windows Explorer file context menu

<o [ oo B8

i

Select the additional tasks you would like Setup to perform while installing Visual Studio

[]Add "Open with Code" action to Windows Explorer directory context menu

Cancel

29
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7. w993EKans Ready to Install Tinadu Install

) setup - Visual Studio Code = X

Ready to Install
Setup is now ready to begin installing Visual Studio Code on your computer.

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

Destination location:
C:\Users\ \AppData\Local\Programs\Microsoft VS Code

Start Menu folder:
Visual Studio Code

Additional tasks:

er:
Add to PATH (available after restart)

<o [ G

dofnfaasaudiazuansntinge Completing the Visual Studio Code Setup Wizard

Tvinady Finish

il Setup - Visual Studio Code

Completing the Visual Studio
Code Setup Wizard

Setup has finished installing Visual Studio Code on your
computer. The application may be launched by selecting the
installed icons.

Click Finish to exit Setup.

Launch Visual Studio Code

1nTulUsHATY Visual Studio Code WWatuufazidunisiasadudunsulunisfinga

TUswnsu Visual Studio Code

File Edit Selection View Go Debug Terminal Help Welcome - Visual Studio ...

Welcome X

Customize

and languages

Settings and keybindings
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Anaconda
1. Wwauled https://www.anaconda.com/download/ Liiafingis Anaconda ¢isgu 1den

anlvanestudmsuszuuU{URNs Windows

Anaconda Cloud Documentation Blog Contact Q

%_) ANACONDA What is Anaconda? Products Support Community About Resources

Download Anaconda Distribution

Version 5.0.1| Release Date: October 25, 2017

High-Performance Distribution Package Management Portal to Data Science
Easily install 1,000+ data science Manage packages, dependencies Uncover insights in your data and
packages and environments with conda create interactive visualizations
28 windows & macos A Linux

2. ﬂﬁﬂﬁﬂ:ﬂ Download (Python 3.6 version)

Anaconda 5.0.1 For Windows Installer

Python 3.6 version ” Python 2.7 version ~
& Download & Download

64-Bit Graphical Installer (515 MB) (2 64-Bit Graphical Installer {500 MB) E:l

32-Bit Graphical Installer (420 MB) 32-Bit Graphical Installer 403 MB)

v oy
a o = b

3. Lﬁ'm%ﬁmmmwumum ALLANINLN19D Welcome to Anaconda3 5.0.1 (64-bit)

Setup lvinady Next >

2 Anaconda3 5.0.7 (64-bit) Setup — Y

Welcome to Anaconda3 5.0.1
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
5.0.1 (64-hit).

ANACONDA.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue.

Mext > Cancel




4. NUNDITHANS

License Agreement ﬂm‘ﬁﬂu | Agree

0 Anaconda3 5.0.1 (64-bit) Setup — Y
License Agreement
.) ANACONDA Please review the license terms before installing Anaconda3 5.0.1
(64-bit).

Press Page Down to see the rest of the agreement.

f ==== ~
Anaconda End User License Agreement
Copyright 2015, Anaconda, Inc.
All rights reserved under the 3-dause BSD License:
Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

v

If you accept the terms of the agreement, dlick I Agree to continue, You must accept the
agreement to install Anaconda3 5.0.1 (64-bit).

Anaconda, Inc,

<Back Cancel
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5. N1909zUAR Select Installation Type 1@en Just Me (recommended) LLE’ﬁﬂﬂﬂu

Next >

6. VMUNIDITLANI

D Anaconda3 5.0.1 (64-bit) Setup = X

Select Installation Type

J ANACONDA Please select the type of installation you would like to perform for
Anaconda3 5.0. 1 (54-bit).

Install for:

(®) Just Me (recommended)

() Al Users (requires admin privileges)

Anaconda, Inc i & W . 8. B.aF e

Choose Install Location ﬂaﬂﬁ'ﬁu Next >

2 Anaconda3 5.0.1 (64-bit) Setup — x

- Choose Install Location
3 .) ANACONDA Choose the folder in which to install Anaconda3 5.0. 1 (64-bit).

Setup will install Anaconda3 5.0. 1 {54-bit) in the following folder. To install in a different
folder, dlick Browse and select another folder. Click Next to continue.

Destination Folder

Browse...

Space required: 2.4GB
Space available: 175.7GE

Anaconda, Inc.
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7. %1999zuans Advanced Installation Options 1@an Add Anaconda to my PATH

environment variable LLé”Jﬂmﬁu Install

O Anaconda3 5.0.1 (64-bit) Setup — e

¥ Advanced Installation Opticns
J AMNACONDA  customize how Anaconda integrates with Windows

Advanced Options

[ add Anaconda to my PATH environment variable

Not recommended. Instead, open Anaconda with the Windows Start

menu and select "Anaconda (64-bit)”™. This "add to PATH™ option makes

Anaconda get found before previously installed software, but may

cause problems requiring you to uninstall and reinstall Anaconda.

[~register Anaconda as my default Python 3.6

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.6 on the system.

Anaconda, Inc, e

8. seUNNARGIIESVENYTHl WeRnduasvauysaiwaliadnyu Next >

0 Anaconda3 5.0.7 (64-bit) Setup —

Installation Complete
J ANACONDA Setup was completed successfully.

Completed

aw detzis
= i o8|

Anaconda, Inc.

< Back Cancel

9. nadu Finish azidun1siasadudunaulunisiings Anaconda

2 Anaconda3 5.0.1 (84-bit) Setup —

Thanks for installing Anaconda3!

) Anaconda is the most popular Python data scence platform.

Share your notebooks, packages, projects and environments
ANACONDA. on Anaconda Cloud!

Learn more about Anaconda Cloud

Learn more about Anaconda Support
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#9UN1SNI9IUUU Google Colaboratory

W UpeAUVDY Google Colaboratory
1. nsadrslndluy Wdnlufiiiu http//colab.research.google.com/ AnndunAYY

“NEW PYTHON 3 NOTEBOOK” wilea¥14 Notebook Tul

NEW PYTHON 3 NOTEBOOK

2. Buwsnaglafumindang waglidesdmsuiuanduifivsdonson Ingamnsanazld

AEY Bash sauAuiulAnn1¥ Python lalay LgslAlELATaIRLNY “I” LNBWENTEIING

Ads Bash Aufdsn1wn Python

& Untitled0.ipynb
File Edit View Insert Runtime Tools Help
CODE TEXT # CELL +# CELL

Files X

Table of contents Code snippets

SECTION

anunsawuslaneendudius lnenalu “+ Section” sudreiiegn Weisnage 1aai

o

#891N Section UuAvZgNEoAY

Table of contents Code snippets Files X

~ First Section

First Section

SECTION I
» First Section

print("Hello World")

sample_data
b 1 cells hidden

3
Hello World

4. msindesdmsuldaniulvinady “CODE”

CODE
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5. mnseanshavenuesuigluy Notebook vaasnaly “TEXT” way

TEXT

6. mneBINsEemunieingsing  vunihaslien Cell tu o feulmAssnadusagy

4 CELL ¥ CELL

nstdenty GPU %38 CPU waztias9u Python

1. @onkuy “Runtime” Asauauliyaug1euy 1den “Change runtime type”

Change runtime type

2. naLden “GPU” wialaldany

Hardware accelerator
None None (

Omit code cell outpt ir
Pt epU

3. 1dentIestu Python Magly Compile Iae Runtime Type dilvildonat 2 11o34u Ap

Python 2.7.14 wa¥ Python 3.6.3

Runtime type

Python 3 Python 2

Hardware accelerator python 3
NAna c
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A51% Google Colaboratory $2ufU Google Drive

1. TARunAdansnalUdl

from google.colab import drive

drive.mount('/content/drive")

2. semsuanduazusnngiesindbild Authen code NlARINNISNARINGIUUY LD

\Wonsaiu Google Drive U931

Go to this URL in a browser: https://accounts.google.com/

Enter your authorization code:
3. WINARINSIUABU root path 98dlalsnes WeanAue1ITeINsISen Path TWd ey

azlalifaadau Path 817 Trldadsnemalddl

import os

os.chdir("drive/My Drive/@allawasly Google Drive figaans)")

4. Jawadsu Path wwunlulvawmasvaslasuisnndd natwdlulwdwu aunsaaselna du

Aazdnanluds Google Drive Toiviuil



