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Abstract

Nowadays, artificial intelligence is being used in a growing variety of
applications. Whether in public health, the areas of cybersecurity, agriculture, finance and
many others have resulted in the country's rapid development. In spite of the leap in
progress but the problem of thefts increased steadily. According to the statistics collection
in 2011, there were 152,228 crimes and 92.5% of the property incidents occurred. The
injured person will know the cause later and tracking the villain quite difficult
development of home intrusion detection devices with Line notifications as a way to
proactively alert when such an event occurs. Based on the principle of artificial intelligence
to help it.
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Li”lﬂ,a]mmmmiﬂumﬁmeﬁmwmaqLLWW&TQLG‘?imﬁmzyiumuﬁuﬂ iy iipavanunsonauNaTY
ansisansiiy uazthaiaudnenmlunisuszanananimlégety


https://silllovely.wordpress.com/2013/06/11/เทคโนโลยี
https://silllovely.wordpress.com/2013/06/11/เทคโนโลยี
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©.6.b msﬁauiéuaam%a (Machine Learning) [4]

Machine Learning ﬁaiwuﬁmmmL%&Juj?léfmﬂ@f'sasi'mﬁﬁnm Train lagusiAann
nstlouddswedusunsuued o1feanuAniiinedssneufinnesannsafoudiisaudanteya
aRvufiefivendnnadnifiuiugroanunléd

Machine Learning Uszneulddedoyauaziaiesiionsaiiieviunonadnsesnn
Tnonadnsilagniluldifoviiusslovdlusudu 9 o1t msvimilesdoya (Data mining) uaz
luman19911unev09 Bayes (Bayesian predictive models) m’%’laqﬂauﬁaL@@%%%’U%gal,%’wmt,l,aﬂ%’
FanesTuflomneudy 9

1841”83 Machine Learning yaluagiunisaesatiuayusnunisuugti (provide a
recommendation) Tuans 9 §1u 817 N15BAS NSNS N153U N1IAAIA waedudy 9 i
Joyaliiganadmiunsuidn

(@) ANULANAINTZIIN Machine Learning wagn1silsulusunsuationau
N5 ulUTLATUET N B ULANA 1908 19UINA U Machine Learning n15L3784u
Tusunauluadioreutldnfimunasfosgndmuauum idnauiongandidesmaufosnuien
Tugnanunssugendusfignianty lnsusdagngagd uegfuiiugiuaudlaguassneans
(Logic Foundation) la3asmanfiaaes wiogunsaling 4 7idnsideulusunsuenliazvinanuuas
danadndeenumuddwmnunssng (Logical statement) dleszuuBududeunnni B duged
ﬂgmmﬁuﬁgﬂﬁsu%u uinsthssnwszuuaghiaios figu .eb-o

Rules
‘,'.

8
Data mmp m ms) Output

Traditional Programming

UM w.0.0-0 an1dnenssunssulUsinsuLUULAY

Machine Learning L8 un1sie1vuz3gnisideulusunsuwuvaionould 1a3 o
(machine) azi3sudindoyaviduazdeyavieeniierdesfuegslsuariinasdoungdnnguils
unegsls Waunsuweslisndudeadoungluivnadaiiddoyalmi Saneifiuazusudniudoya
iy fulgaszavsnmlunadesflefifoyafifinaunmiuinniuluns Train §a5Ufl .o -
©
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Data Computer _ Rules
Output ==p

Machine Learning

5UN w.0.lo-a @n1UneNTIUNITIEUTVBUATRY (Machine Learning)

(0) N15%197UY89 Machine Learning

Machine Learning tJuisfinsiSeuiinileuduamywd Tneisoudanuszaunisal
BaFeuiunn Badedenisnensaiindwiollazifnezlstu Tasendenisieudioy Wewedy
wnnsaifliineonieu vilsifanu dululdiaudiseszanamniivgmsaifinenounud
machine anansafiagfin(train) sty ieflazfiuauuugilunisneinsal Tas machine awnsn
ueafiufegreiiindonisliifiuld vl machine aunsodumaadwsiuaunuld eehslsfn
wileufiuaywd &1 machine gndsliifumludsitliiaogniin (train) annou vilviendenisdunuds
Wule

[

TaguszasAndnuas Machine Learning Ao Mslseug (leaming) uazn1soyuu
(inference) Ausnfio machine A#I3LSHIUNMIAUNUTULUUTTOLUULHLS 9 1B 9 N13AUNUFDY
fiagvoya (data) Tun1siln (train) lngdnineimansteya (data scientist) azinsidendoyalnu
aruayuiupIes Auaudisne o ngnldiiteundamignisenia feature vector Ing feature vector
Miududndosvosdoyanamuanignldlunisuideym

U19A54 machine lddanesiu iiovinlidesedinasuasdnuuasdanaunuli

I v O o a Y 4 & Y A a a a Y

nanetduliea (model) FatuduraenIsisens (learing stage) Hugnldiiveniazasuneifeniutoya

warsusliiunaailu model Tu AIgUN ©.oo-m

Learning Phase

S

Training data  Features vector Algorithm

:

W
mr

|

]

ul

:

]

N

g‘dﬁ ©.6.l0-m Learning Phase
11 https://www.thaiprogrammer.org/boec/ol/axl5fa-N1558U3 VB
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(en) NITOYUIU
ilo model gnad1stun famnudululdiludowesnisgnuaaoudoyaiiliiae
wulseure ovaaeulseAnsninues model Hu q lasdoyaithinsnuimariugnuuali
nanewdlu feature vector uaggnsrusmlvinaneifiu model wazvhnswensaieanun druiiu
ANENWUEYDY Machine leamning m"l,mwmumauwmmzmgiﬂ q aslunde train ddla 9 Wfifudily
Tu model Tnga13ald model Aounti1il train 1l ovin1soyuudeyalu q doluld Fagud
b.e.b-&

Inference from Model

B... ..

Test data Features vector Model Prediction

o]0 2.
111

gﬂﬁ o.0.o- Inference from Model
N https://vvvvw.thaiprogrammer.org/l@oca)cs/@l@/@zl‘sﬁ@—ﬂ’ﬁL%ﬂuisuaﬂL/

(@ Pane3uves Machine Learning

Meaningful
Compression

Structure Image
Discovery Classification

Customer Retention

Big Data Dimensionality Feature Identity Fraud

Visualization Reduction Elicitation Detaction Classification Diagnostics

Advertising Popularity
Supervised Prediction

Learning Weather
Forecasting

Recommender Unsupervised
ystems =
Learning

Clustering Regression
Targeted

Marketing Market

Forecasting

Population
Growth
Prediction

Customer i
Segmentation Real-Time
Decisions

Estimating

Game Al Life Expectancy

Reinforcement

Learning

Robot

- Skill Acquisition
Navigation

Learning Tasks

g‘dﬁ ©.6.0-& Machine Learning Algorithm

Machine Learning aynsagnuuteaniunisiieusla b wuulvg 9 de n1s
a v 1 . . a v a Y . . a
Seusuwuugaeu (Supervised Learning) kagn1si3eusiuuliiifaau (Unsupervised Learning) nedl
Aaanuazlusdaziuuail
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(o) MIFEUsLUUIREOU (Supervised learning)
n15i3euswuuiidaoudnludeddddoyaludiudmsvu train (training
data) uazdILT SUNSUN LD UTUUTS (feedback) 1l ot 9z 3 ousanudusiudsyninadoyadign
Joudunsuteyaiioanun n1sldeu supervised learning mmzé’m%"uNaé’wémaﬁagalﬁu?{aﬁ

Y

¥
= N

Segu danasnuinaziwedeyallle
1Us8LANU83 supervised leaming 8¢ b Uszinm
® nsuwuskenUszam (Classification)
® N150AnBY (Regression)
(€o.0) MIwUwenUszLan (Classification)
nsutauenUszinn(classifier) dazgnimuadeenansdy
Tnensvhdnydnual (label) Tuagfudoyaidundn (Hufle dnume (feature) vaadeya) Lo model
Seuifiavandinduesls Aavanunsaideyalminwinngld Tnsenaazuiadu % nu Label
113 nsvindydnweall’ (label) anunsadululaannnin b Ussian uid classifier Apan1svinune
g Suanansoudsussianinglédnannune wu ui 1fe seash wavdy 9
(o) nN1350000Y (Regression)
dlonadnsimaeiostuduazidunuues regression 719¢1
Prouftlymil snfedratu dniesgidiunsduaunisenadesnisineyadivesiulasgain
feature A9 9 1w duldadalequity) amumaqﬁuﬁawﬁﬁf WAL AYHLATEINIUNNIA TEUUL
on train ifleUssifiusaesiussenuianaiatitiosian Inelivanedanasfiusil
®  N50ANPYLTEU (Linear Regression)
N150ANB8LTINTININYT (Logistic Regression)
nulddndula (Decision Tree)
Naive Bayes
Support Vector Machine (SVM)
siliigu (Random Forest)
AdaBoost

® (Gradient-boosting trees
(@b) nsssusiuliiaeu (Unsupervised learning)
msssuduuuliiffaeu Wudaneiiuasamaaeuiemzdoyaivoudn
svhilasusmnnsikadnsiasfiatu (wu nsdmateyalszmnaitemuuuunu(pattem)
vosdayati) dafuarlaifimedldiasdn machine wsussiamldagsls danfunsSeuduuulaifidaey
¥iin19mn pattern wazusUssndayaiiiotu Inefidane3fiusail
e msuuingudayaLuULAU (K-means clustering)

®  LUUINABINITNANYDY Gauss (Gaussian mixture model)
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e  nsuvngudeyanuawiutY (Hierarchical clustering)
e syuuliAiuz (Recommender system)

® PCA/T-SNE
o.e.en  Deep learning [5]

Deep learning Aawadiatunisasnidygiuseivglaglilassvisussamisumnse
19Ul sramMITisuany o %umﬁamwmi’ﬂaaﬁuﬁaudﬂamaqamaawwé foduduidnves
machine learning

Algorithm 984 deep learning Qﬂﬂ%”m‘ﬁjumﬂﬂ’liﬁ’na’l neural network #a1¢ 9
layer usiafiu lag layer LLiﬂqmﬁlzﬁ’mﬂ’lﬁﬁluwﬁ%%ga (Input layer) waglayer ?j@ﬁ'}ﬂ%ﬁ’mﬁﬂﬁ
danadnsuainsUseananasanu (Output layer) du layer 58319 layer w3ngm wae layer gnving
3¥QnL38n31 Hidden layer

#1371 deep learning fifiuna1nn1siild layer 104 neural network wanedu q wiste
fu (eed Hidden layer 110031 o layer) wiaean layer mal’lﬁmuiﬂiﬂﬁ%}wﬁgﬂ{fmﬁuLL‘U‘UL%‘L!ﬂEN
Fou (stack) FaUTeuldd layer fisuweey q fazsiliilasadeiian (deep) Bututhues éﬁgﬂﬁ

©.@.;mn-6

neuron

Input layer
0000000000 OO0O0OOO0O0OOO

000000000605000000060. Hiddenlayer

Connections between
different neurons

Output layer

g‘d‘ﬁ 0.0.0-6 aNYULLATIATI deep learning
" https://www.thaiprogrammer.org/boec/eb/deep-leaming-Aoagls/

1ag Hidden layer ¥0suaay layer aglUSoulaiioui1usenaunie lwaauseau
(neural) Sruauunn FediviilunisUssiana waziudoyasn layer fiogwilendn ndsminduaz
yhnmsdetoyaiiuszinanaiaiaud il layer fioganandt Tnedefvesnisasdeyauuuiiie layer
uAay layer @unsafiavdaraasuingn (weight) AIAIINLOULBEIVRITRYA (bias) Wa¥ITNs
Uszananansadinmans (activation function) Mudaseseduls Geinistioudeyaliiu model
1nwnles layer uaag layer Nagaansnana feature fifmududeusnndedy
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(@) NILUINITIINUVDS deep learning

model 7114 deep learning i ol AL e (accuracy) ﬁvqa q Tunane 9
Uy @i’jﬂLLﬁiﬂ’lim’mfof@q (object detection) lUaufisn133andesnn (speech recognition) Inei
Liﬂhjﬁi’wLﬂué’aﬂﬁmmiﬁugwﬂm q fuszuulianamt Weaualviveyaiiegns (input data) lunis
Seudandeya uazdunasziluesimiuioenuiliegsdnlud® oy n1sld deep learning Tu
amanu Inglifesaeuzeamaau edvissuuFouiandiauiin 4 Wudiuaun siliAens
Seuiisnsiaunuldegndnlulf

Select Deep
Learning
Algorithm

Understand Identify
the problem Data

Traingthe Test the
Model Model

Ul .0.a1-l0 MENN158 Deep learing)
un https://www.thaiprogrammer.org/woec/e/deep-leaming-Aoazls/

(0.0) ﬂiwmumiﬁauiﬂj’u wiseenidu b wia e
Wawsn Ao n1sUszandld nisudaswuuliidwdadu (nonlinear
transformation) fudayadild$u (input) lenadns (output) panuieglusussluinanieadf
(statistical model)
Wadiaes fe mtluwaunrdSnismeadinenans o9 derivative
wismsantules
Tneia o wiataggningudadnidauninagldindslunaifaa iy
£1 (accuracy) lusgauiihiianels Gsnsviaen 9 ve o wlad 3o iteration
(0l0) Classification of Neural Networks utaonifu o uuusisi
(0.10.0) A998 U3ZaMLUUA U (Shallow neural network) : & Hidden
layer LA @ layer (LLE31 input layer Way output layer UsznuidiouLf)
(@lo) lAssUeUszamMULUUAN (Deep neural network) : & Hidden layer
1NN @ layer
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(o) wHAUD9lATI91Y deep learning (Types of Deep Learning Networks)

A mostly complete chort of

o= NeUural Networks ...

Input Cell 2016 Fjodar van Vedn - stimawnstituteong

igy |
&) Noisy Input Cell Perceptron (F) Feed Forward (FF)  Radial Basis Network (RBF)

@ Hidden cen
@ rprovablistic Hidden Cell

. Spiking Hidden Cell

@ outputcen

Recurrint Neural Network (RNN) Long / Short Term Memory (LSTM)  Gated Recurrent Unit (GRU)
[ [ ] ) £ Oy

9,9
Ny ey

. Match Input Dutput Cell

,.‘,\v' l',.\ f‘\ *'\ l,"‘ l"‘v “ l'“v
SR AEAB XY ARG

. Recurrant Cell ' s 3

. Memory Cell Auta Encader (AE) Variational AE (WAE) Denaising AE (DAE) Sparse AE [SAE)

. Different Memary Cell

Kernel

O Convolution or Pool

gﬂﬁ ©.6.a-n JULUUYDY Neural Networks
fun https://www.thaiprogrammer.org/woew/e/deep-leaming-Aoazls/

(@) laseneUszamuuutoulunin (Feed-forward neural networks )
A A Y aa oA !

Feed-forward neural networks faidulunanilassasemseuiengn imsigdn

[ a v [ a a <@ A [ v . v ] | [y
n1sadunisvesteyasvilulilusieniufen Nfe Sudeyadnn input layer waddsludaludy
hidden layer (388 9 aun3zyisis output layer Aazugn (Funalaiteylifiuloop) inTuas)

(@ lAseunswuuIugn (Recurrent neural networks : RNN )

Recurrent neural networks fi® neural networks %a181aL885 71 @11150LAU
(store)tayalinformation)ti9 node Fevinliuauisasudeyailunuudidu (data sequences)
wazlinadnseoniduaiduvesioyald a5utweeg19d189 RNN Ade neural network L3 aumaiiu
wane q sulaydiamisaneiuiduleiu (loop) laduies twsizazdu RNN Jamunvanlunns
Uszananadoyafidudvivagiann


https://www.guru99.com/deep-learning-tutorial.html#5
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Crutpunt

]

Output sent back to itself
RMM

t

Ingaun

U o.0.m-& NM3911371709 RNN
1 https://www.thaiprogrammer.org/woec/elb/deep-learning-Aoagls/

(&) Iﬂi@ﬁzhwizamLLUU@@UI%QGETU (Convolutional neural networks :CNN)
CNN Aa neural network ateialeasfiilassasaaniesh laggnaaniuuil
denaiiuaruannsolunsate feature fiflanuduteouinndstuandeya Tne CNN duneu
Landdaymuseinnnissus (perceptual tasks) 8E1937N

] — CAR

At / | — TRUCK
JE NN | — van

= == H Y B
s-ha /\ b

‘Llr’/ ‘_l L = BICYCLE
|G N O FULLY

INPUT CONVOLUTION « RELL POOUING CONVOLUTION » RELU  POOLING Jn' Lku:.nm conngerin SOFTMAX J,l

FEATURE LEARNING CLASSIFICATION

Ui Io.0.o0-& NM591397UT89 CNN
" https://www.thaiprogrammer.org/woec/e/deep-leaming-Aoagls/

CNN U dnaggnldiiienisadn feature 9ndayausznniiludesdusslou
w3slulafilassasnaduguuuuanizsn (unstructured data) agautu sUnm (image) 1Uusiu

(o) MSSPUTHUULETUARS (Reinforcement Learning)

Reinforcement learning 49 W0 ugy WUUWT 9U89 machine learning lag/l4
sUWUUYRIMT 15197 (reward) Liag a9lny (punishments) 31nMsigusLUUaasinaeagn (trial
and error) Google's DeepMind Al Reinforcement Learning Tun1s train model Tun1siaununn
Fonauruzurnilanuiiga uenanidaiinisih Reinforcement Learning 34 luasnisinaiite
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train 1% bot faruaainund siu Tnednasld aleorithm 7iunaulaléun Q-leaming, Deep Q
network , State-Action-Reward-State-Action (SARSA) W@ ¢ Deep Deterministic Policy Gradient
(DDPG)
(@) 909710909 deep learning (Limitation of deep learning)
(w.0) FosszyToviednUsziandeya (Data labeling)
U230 Al duuine1denis train laeldvdnnisves supervise
learning Faufimnemnuinazdesiinisasie (Label) wardnUseLnnueateya (data labeling) e
ftesnauaziily train %a%agaméwﬁﬁﬁaﬁmumm Seldulanfiorainmnufinduld
(@lo)  FBINITYATEYATINIUNIN (Obtain huge training datasets)
deep learning tugfasn1stoyasuaumnlums train Yoya sndoeng
WU Foen3TeYaTiuIL eooo HI0619 Liloazsililanna classification FUszansaw uazluuns
N3@ARDINISIINNTT o ArufeEe Wiiafiazriili model euldegefiussansamingfeatu
uywd wiuowd1 deep leamning thuduiteluuidmmaluladduiilan Fewananld big data 7
azau%yjaﬁﬁﬁaﬁlﬂﬁaaﬂdﬁ petabytes (@ 91U gigabytes) ﬁ?mﬂumamadﬁﬁﬂm vsEnmalulad

(@.m)  Ygymiluniseduie (Explain a problem)

LilHIesenuyedisagasuie Al model Ndutouls enfagaugu
mauaIvitlumodel fafnnisinaulawuutu ? (why a particular decision was obtained?) fifi
Judnimguandsfivinla Al fslasuniseeusudain Amsizuedndusinfiuywdisiazaunse
DoUNYULDS

awv ad ¥
vlo NUAITBNNLITRY

b.b.@ Rapid Face Detection and Annotation with Loosely Face Geometry [6]

Tagtuanunmihmeunisnsadulunii (Face Detection) wuu Real time
Preantgnisnsiaduluntinsaindinisuatslumiylinanisasaaduluninlils Taeeuidegud
IpsunsuAlagldinisasaduluntimunudnvaswuuiendiusendufiazdu uaziuaingalvanow
Tngldayniludeyasisdelumin uazlddanasiuiodunuiiinsey q vesayn temauauiny <
vaslunih lngodeanasiduiaznisuyulunismaasun1insaaduluni lnelidaneasfiunal

(@) Skin region detection
n13nsRduRmTiunlunthdisasiuilunsaunAuaudiveslunii lnvended
a C% 1 4 = (% [ . . 1 1% 1 dy [ a v A
Yot Ineveveantulugisveant wedndu skin pixel win1sAumyiidununnime 1eswin
Yv9RIuAnA Ul oA wazyfug lnsodendn RGB, HSB, LAB, YCbCR 1Uusiu Tnavin
| aa ] % o § ¥ 1% ay v X a A
NN TENTNETIULAAIALAINETIN A8 HSV Uag Lab vilvidiedumdladedu wasnanibemanseny
ANUWUSUTIWVDILEIEIRUUNIN TngendenisdnwunUssinnvesiontaway limils uasauiuinlily
Tuntheenly
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(o) Algorithm for face annotation
(o.0) é’ummmLﬁuiﬂlé’ﬁuaa@mﬁﬂwmzﬁLﬁuagﬂmﬂg‘dmw USLIMVBURINTI
Snuwaizvesaynizdesiinrmadioadstuisansd Tnsfivatsaynd
AL daugayniinnuainatiesnit lnsladeaiwesuinulatsayn wazivatgaynaziamiuaing
11NNV
(o) asensistdmsudmusznouluntmaniidululsimun
dnlsznevvesluvthaziinadnuaruniegefiunneeiu Wy Uin Wy
Shezmnueuiiifineadidunindialneseu Sulluindaunsdutududag nefiduasund Sufluandu
FafudRaun aeeniiddunddnduvedunt warusnafnanneniididuniiuinusey q lneas
gndnuuseanidudiu o Tu 915138
(. MadeUdiImElUnTuReud bl
druusznavvasluntnvesauil amudunusiuluanizyeinisiean
uia 1y ayn 1o uazmileuin ilidlafianldiedsui ve-o

=3 @3
[ i

(c)
JUN oo N139RI908AYTENB U lUNTN

Tnefiunsinazogydlduasann uaymsmazgnanseusedimasuiugi
Awdes druaynaggninseudedviasuiiuinduas uarinidududeniinbu fedndsenous 9 an
ngunssluntmasna Tuduneud o asvhmanageudmiuuisdumesmihiimely
(o.0) adsdndrfvetensisdvadlunididululs
dmiumsuuuisnisnsadulunth Tnefidwluniignuaddlidu
Tunihilagiu Geildmusznevvedumimdn « Usens Ao e mun aun wazUin waginisusuls
finsmsatuduuszneulumiluduneud .o Tty
(0.¢) ldmedureuszneuluniiiinsrawuuisdan
dmivdudsznevluvihusiazdru drulmudifeglhidua o wazdn
Inudilsifiegliszyian o Tulunhidulule dsflazuanslumss IngUszneusediuuszneuayn mun
Ang1e wazUan [N, R, L, M] @a11150191undtatwnuloly (e o @ @ 1w [ o o o o] @ nsudiu
v



(en) WANITNAADY

NANISNAADINTUADUN & NHIULINAENSALANNAIT N ©.¢-6
Gﬂi’%‘lﬁ v.&-e ANNOTATION DICTIONARY

NRLM ANNOTATION

0000

Face Not Prezent

0001

Only Mouth Present

0010

Only Left Eye Present

0011

Nose and Right Eve Missing

(=]
e
[=]

Only Right Eye Present

Nose and Left Eye Missing

Noze and Mouth Missing

Nose Missing

0
1
0
1
0

Only Nose Present

Both Eyes Missing

Right E}re and Mouth Missing

Right Eve Missing

Left Eye and Mouth Missing

Left Eve Missing

Mouth Missing

el e e e e T Y = =R =N =]
el B B N =0 =1 =T =1 A
R == A = = =]

[l =0 Bl = N —

Full face Present

24

wazlun15799 b.e-o 1Wuniswanalseansanveanisiauaagna POFD way
Viola Jones Based Method 2839115141 b.¢-e lnauanin1niag19a1ngiudeya AR Tudiwwed (a) , (d)

way ESSEX Tudmved (o), (d)



Gﬂi’Nﬁ v.&-lv RAPID POFD RESULTS

POFD RESCLY

) po o
EE

FACE DETECTED

L]
L]

'
N
A

Boch Eye Absext

ANSOTATED
COAENT

Righs Eye and
Mausk Abvenz

]

Righs Ere Oy Nee Prevens
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43UNAN1INAA09RINA3 1T b.¢-b laTauisansaaduluntinignuadila

ygarukagldmasuieusenaunddlulsenauvastuninlatesadlugniun1saluuu Realtime
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a
UNN e

A5N15AUN1SIRY

a0 AnwigunIaldmsunisvingunsalnsradunisunsnaneludiudlenisnsiaduanungauln

0n.0.0 UDIN Raspberry PI [7]

G000 T
ix =
thi 3 i

152 3
8 0000

“Cas
“\eiRze C31 S7
rea i
H

Model B Revision 2.0
gﬂﬁ 0.0.0-0 UBTA Raspberry Pi

Raspberry Pi (80ntd8911 918@-1U035-3-W18) 1 UuLATosnouRAsaUIndL NidvuIn

v Y a

a Ao o A oo = < 4 a o a ¢ ¢
Weaiiudasasin Addyae srawessnediinaingnuin weiilsuiupeuiinesinaniney
Unf AalisiAieueantaiunitumuintues dawnsniuldviisunsesnauiimesnnegie 4
' = Ay a s A Ao Al 1Y) A v 1 3

41015060 318LUBS TN LU UIBABNTILAR NI 03071371 9895U HDMI e liiinesn HOMI
aunsaseruaedyYIaafleUnd (dudunde) lauiy winuazlden19zaINI UaNINAD
JauanINala9UnTalsuTeya s1awasiwielsessunduazAduasaniu USB port Unf
wsgaviuanIalunduasAguasaniogudundelalay

[
=

518LUD33W18 (Raspberry Pi) LAnTulul béex A uningnasiauuiag Ussine
gangy lngEasnene & auAe Bluu wdu, Seu Yadiud, uda uaY wag adu uneATeN dnmung
gl MawesineiluneufiumesnageuefNaansamdelalusiagn uagaunsafnwnis



27

Mauresrsuimesnieuudsulusunsude q laiuil nsiisiauesimeduueiniassud
Wasewan vl Taiududunsmuniiudiulsenovvesnsuianesiaogsdn lau eazyinld
Wnlansianuresreuiuweslutagduliuiniu

m.0.0  gUnsal Motion Sensor Detection [8]

Jugunsainmaduanunedoulmiluszerlsiiiu oo was Taefinmsdumandeulmly
spuy &¢ pamanuuszuulufuuL/as wazdne/an efiaanadeulmluszeruss Motion
sensor AgviTliAN sensor WasulUwy WefiAuAurumii Motion sensor A1 sensor aideuly
uagiiloaungafiuniin Motion sensor A1 sensor aglifinsiudsuutas insrgldfinisiadeulm
avtudslaieatuinfiorlsiegdramti Motion sensor Wil #i3Ufl m.e.o-0

g‘U‘ﬁ o.6.b-e Motion Detection

= Y A 1 ¢
mlo AnwIn1sudfaunulall

mb.e #319N15U39AaUA2Y Line Notify [9]

B UFN15719174 Line Maw3sulililugunuvues AP IHdumadnwauituaiuise
ilUldreen faunlusian flanudesnisdstaanulunisudasaudnluds nqu wseUddiudn
043119 Inedivunounisldanunsl

(@ Wntuiouduldn Line Notify nou sasn1sAuniioude Line Notify wd sy
Wiou AgUN mlo.o-o



28

1 line no

Friends (1)

@ LINE Notify g

5UN a.0-0 NSLLLHBUAY Line Notify

(o) ndsantu WiUR hitps/notify-bot line.me/th/ uduingszuy

wihuassdiu

mMsSansusnsiasnziiiou

ganNITNTEUL

JUN alo.o-o N1aIMZIAEY Line Notify

aan Access Token (f1UTuKWIUN)

lald Access Token wuuyAaa azaInsndmmudadautlaTanisdasaevadouduifuigadia

LINE Notify APl Document

UM mw.e-m N1500N Access Token (dmsugiiain) (o)


https://notify-bot.line.me/th/

29

aan Token

Tisatddla Token (Rzuanaflafimsudofiou)

Alert

Tsalanviasurmildaemsdetoarmudofiou

‘ funrmudaifauuuuddedran LINE Notify

t

* \IaTewnn Personal Access Token axviiyasadamsursotudayadavias
wimfiflausauazdaTurIndle

5U# m.o.e-m N1580N Access Token (dvisugiinin) (o)

lun1seen Token AB Line Notify 38911115 Generate 19A21108N11 A29819LYY
czHeluelaFipjrUZxviecqlybQraiCBoPgwMrfxzyLnzZjjil TidiiunisAnasndenuidiiuienld wie
Tdlumsdadeya

N3EINSWABAeUaIsaLdantanasdstayaliinudlI e WIaltlugngu win
dondslidiesfifissuAnaniizuveasudang aen Token usmmnsisansduuingy dafideavineu
38 Add Line Notify 1inlUdsnguiiisnsdieants AUl ee.e-



30

o Edit this Group [ X ] Add Friends to Chat

" 36 1o LINE Notify
ol cad § »
@ LINE Notify ()

- Cancel
~= ume =

Chat

JUN ao.o-& N15HAY Line Notify Tungy

na991nnAeen Token Azuanatonulmsyinms AnaenAuld Line Notify 2g¥i1n1s
LIRS LRDaN Token a7

LINE Notify & = Q @

74 LINE Notify i Today
“ pan Personal Acteas
Token 4 Unroad messages below

- - - " AN
@ pan Personal Access Token uid

-

JUN a.e.0-& NTUIUFBUAIY Line Notify

m.lola 319 Line notify #n8n19 Python Iaald PyCharm [10]

N198914 Line notify #8011 Pythonem.o taglalusinsu pycharm 984 jetbrains
MAI91NNNTATN token lwide mb.e Ua7 AYNMTLUIUTUNTUAIFUN alblo-6



31

=
=
=
[

5UN el lo-o NISWWBULUSWNSURARSD Line Notify

#!/usr/local/bin/pythonen

import requests

url = 'https://notify-api.line.me/api/notify’

token = 'Hkf«ElwllafecuinKelibudepcsOJVMBzchOLHTCLogs'

headers = {'content-type"'application/x-www-form-urlencoded',/Authorization":'Bearer '+token}
msg = 'Hello LINE Notify'

r = requests.post(url, headers=headers, data = {{message"msg})

print (r.text)

NaanSTle bot MLsnaseliazyinnisas message WWudamanu Hello LINE Notify 11679
N line V8351 AIFUN mlolo-lo
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JUN m.e-0b NM3INUA Time Zone 8353 UUUURMS

(o.001) ArunUszmaniden WiFi Insadntu Set WiFi Country (oo) 95Us70
lparfoadsgusuanadie udauden TH Thailand (se) 91nwaus18N1s Country wdIRANYN OK WaA&EN
U OK agUnglaerdeadssusuanswn Tsunsudeuinsiwasuulasiisldudlvaziinafseiile
n15yn Raspberry Pi lviud mndfaanisymeadodiyl adnuuly Yes vindesnmsvihauselunou 1o
\Fonta No fs3uTi o.c-om

Reboot needed = x

The changes you have made require the Raspbery Pi to
be rebooted to take effect

Country) TH Thailand | it = 11 would youtike 10 reboot fiow?
Cance! OK . No Yes

JUN an.c-00) N13AMUAYSENANITLETL WIF]

a U d‘ ¥ 1 ¥
(o.0c) L5800 uNloABUYDIIUILATUR Y 9 NLT9UYBE 9 N119bivU
Desktop IneranUu ‘& udaidengonsiniifidosnis lushedrstliden Office udaranvanuu LibreOffice
| o o Y o 1 a [ Y] s e Ay o 3
udLdanAIEY Add to desktop waWILTURRIRURULENILITOU 9 NdasnisullerpuNIIIUULAETIOU
AURBINTS 1usUESaEUTURDUNSAARAT Raspbian U Raspberry Pie 1317 @ M150ANA 90 NYILAS
du 9 Wiy NansAafernunaiollnensauseld Terminal Avelu Raspbian %58ld PUTTY %38
WinSCP iiaigaumaainaeuianesiasesduls



nclo RAR Python 3.8 Ui Raspberry Pi (Raspbian)

(@)

(o)

laus13nandu

NWLAR Raspbian Nousnfs python
sudo apt-get update

NOUNIIAAAY Python 3.8 fiN1991989U1908 19T R 0Rnss Tdmdsraluiliiefnns

sudo apt-get install -y build-essential tk-dev libncurses5-dev libncursesw5-

dev libreadline6-dev libdb5.3-dev libgdbm-dev libsglite3-dev libssl-dev libbz2-dev libexpatl-dev

liblzma-dev zlible-dev libffi-dev tar weget

(en)

(@

(@)

()

(o)

(w)

()

amllnan Python Tdanndiulesimenisnseldmdstell
weget https://www.python.org/ftp/python/3.8.0/Python-3.8.0.tgz

wanlaNnUlanuILaEinNISANe
sudo tar zxf Python-3.8.0.tgz

cd Python-3.8.0

sudo ./configure --enable-optimizations
sudo make -j 4

sudo make altinstall

ns19aauIasTulagldrdsmalull
python3.8 -V

\@5dUN1ISARRY Python 3.8 UU Rasppberry Pi

38919 Python 3.8.0 1uaasduisudu
funedetasluly Terminal
nano ~/.bashrc

inAmdmsasasiuluvssinasgauay save tid

echo “alias python=/usr/local/bin/python3.8” >> ~/.bashrc
echo “alias python="/usr/local/bin/python3.8

fuviendaiiasiulu Terminal
source ~/.bashrc

Farestulaefiuiends
python -V

m.c.on ARRY TensorFlow

Waluswnsy waliuea (Root Terminal) wa7lgada

sudo apt-get install libatlas-base-dev

>> ~/.bashrc


https://www.python.org/ftp/python/3.8.0/Python-3.8.0.tgz
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wget https://github.com/lhelontra/tensorflow-on-arm/releases/download/v1.
8.0/tensorflow-1.8.0-cp35-none-linux_armv7lwhl

sudo pip3 install tensorflow-1.8.0-cp35-none-linux_armv7l.whl

sudo pip3 uninstall mock

sudo pip3 install mock

NAADUNITVINGIUY LA mwaaunas‘%umaq TensorFlow
python3 -c 'import tensorflow as tf; print(tf. version )" # for Python 3

-1 Cens lo
pildraspberrypi
y

pi@raspberrypi

pi@raspberrypi

pi@raspberrypi

JUN a.e-0= N13AARAI Tensor Flow
m.a.a AARY Keras
Keras 1 deep-learning library fifaslasuannufion awnnil Keras 195unan
a = ! A v \ g v a & ! a v 2a
8y 119991771 Keras fio1tdu deep-learning library ﬂmwwqmiummzu WA LUV g LABIAUAT
UszdnSamgslunissuluea (o991n back-end va4 Keras %4 TensorFlow uag Theano ddadu
deep-learning library faussauggiag MguN m.c-ow

+ '|.‘

Tensor

gﬂﬁ a.@-oc Keras+TensorFlow


https://github.com/lhelontra/tensorflow-on-arm/releases/download/v1.%208.0/tensorflow-1.8.0-cp35-none-linux_armv7l.whl
https://github.com/lhelontra/tensorflow-on-arm/releases/download/v1.%208.0/tensorflow-1.8.0-cp35-none-linux_armv7l.whl
https://3.bp.blogspot.com/-k5Ht23jWvHQ/W52-k5vRVBI/AAAAAAAAFRk/yXF1-COrVmItUFMBWtey3Qs1Duw9hv8YACLcBGAs/s1600/2.jpg
https://3.bp.blogspot.com/-d8I74Od4IoM/W526WXLrB3I/AAAAAAAAFRY/aUX77uCbvHEZx5XdbvuPSTVjcD_IWnqOQCLcBGAs/s1600/keras-tensorflow-logo.jpg

Dalusunsy wiofiuea (Root Terminal) ua ldmas
sudo apt-get install python3-numpy

sudo apt-get install libblas-dev

sudo apt-get install liblapack-dev
sudo apt-get install python3-dev

sudo apt-get install gfortran

sudo apt-get install python3-setuptool
sudo apt-get install python3-scipy
sudo apt-get update

sudo apt-get install python3-h5py
sudo pip3 install --upgrade --pre h5py
sudo pip3 install keras

sudo pip3 install --upgrade keras

sudo apt-get install python3-skimage
sudo pip3 install matplotlib

sudo pip3 install --upgrade --pre matplotlib

NAABUNNSVINNIY LAY ATIFABULIBSTUVBY Keras

python3 -c import keras; print(keras. _version )" # for Python 3
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pifraspberrypi:

pi@raspberrypi

JUN an.a-wo M3AnRAIlUIUNTY Keras waz TensorFlow d154

ar


https://4.bp.blogspot.com/-w9BhKiNaeSA/W53Ci-YtQVI/AAAAAAAAFRw/c3et5fdgmowdjMtEEEwXo2LkLLwUUbQQgCLcBGAs/s1600/3.jpg
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unil @
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.0 WANISNATDUNITHINUVBITZUY
A3TelavinnsnaaeulaenisiAunugUnsal Motion Detection wagladinisudaiouunds
Line IngldszeznamildunsUszmnanadiinmi .o-o

gﬂﬁ &.60-6 NINAADUTZUUNIUNTT Deep Learning

szsulainlumsuenyszavvesingluiiesveiau ausasen it ce.ab% Saudnngswn
ANUANTATUUNEIY wigFunnaINAIFUNLINUNERIUTEUY Deep Learning aziinsueningla
AN A3UN ol
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