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ABSTRACT

Driver’s drowsiness detection and alert system is designed to help reduce the losses from
road accidents caused by drowsy driving. The system can detect drowsiness through image
processing and the system will alert when drowsiness is detected while driving. Along with the
ability to show the route to the destination, the application can alert when it is time to rest and show
the nearby car park. This includes storing the history of dangerous driving activity caused by
drowsiness in the database. This allows users to retrieve the history of drowsiness during driving

in the past from the mobile application.
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2.1 Facial landmarks

I 1 : .. y .
Audiuntiaveams shape prediction problem Iﬂﬂmiﬁlﬁgﬂmwfﬁjﬂﬂ 1an shape predictor

=h.

un

. E o 2
vwihmaszyganduls Tagl 2 dunou

1) Localize the face in the image. Tasansarm ldnaedsaren s 19 OpenCV’s built-
in Haar cascades. 130 1% deep learning-base algorithms @11 U1 face localization “? 19219733
"lwuﬁ@nn 151809131189 face bounding box ( (x,y)-coordinates of the face in the image )

2) Detect the key facial structures on the face ROL @1315003393UaIUA1 9 vod luwnih

18 1951 Y10 a8 @191 A19 1Hudy Tae facial landmark 114 dlib library 92 19 68 (x,y)-

coordinates 1415 map Iassaiveelunth

|

Aa oy
NNEIVON

19

*20 «21

*22

%38 #39

y *28
* 37, 42541

29
*30

¥31

¥24 %25

%23

v 44 2 45
43, 485 4746

*32 33,3435 36

%52
®50

+ 49+ 61
*68

* 60
#59

+67

+58

*8 .0

*53

*66
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+ 54
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* 56

+10

#27

#14

3 i 2.1.1 Visualizing the 68 facial landmark coordinates

2.2 Eye aspect ratio (EAR)

U [

A 1 Aq Y A A A A A A ' '
ﬂ@ﬂTWi%ﬁSu?’]ﬁﬁﬂﬁiﬂaﬂJﬁT IﬂEJUJ'E]ﬁll@]"Ii]gllﬂTﬂQVI@]TNLLﬁagﬂJHTQQUQWW LAV

= A~

[ I~ a [ o [ ]
AATNDYINTIATIIUDI 0 LiJf’JﬂJﬂTiﬂi%Wﬁ‘]J@]"lﬁ%@ﬁa‘]Jﬁ"l iﬂﬂg‘ﬂ 3.1.2 Liwz“lﬁ}ml,mmmq g

Y R o ] A == = Y o «
VU luni FIHUIve9RI19AT A0 37 D9 48 Fa5102 1F1UMTAIUIA eye aspect ratio 1ABAT

ueazt1919 6(x.y)-coordinate Tunsuaag



E‘IJ 2.2.1 The 6 facial landmarks associated with the eye

[lp2—psl|+|IP3—Psl|
EAR =
2[|p1=pall
The eye aspect ratio equation

2.1

H
U Y

MnauMIA I 0HIa1 EAR el 1dasnaennduudiuiionisdrsueunse

NAUMVULTUITONTD 1)

0.256
0.2
0.15
0.1
0.05

L 1 b don 1 e | 1 1 1 1 -

v o d v v [ A v
E‘IJ 2.2.2 niMammmmauwuﬁizmnm EAR nuUMsauMttasviamm

2.3 Real-time Driver Drowsiness Detection for Android Application Using Deep

Neural Networks Techniques

NUITINIIRVNITATIVIVDINITIINVY real-time UM Android 18 1% Deep Neural

%

Networks Techniques Lﬁﬁ){ﬂi?fﬂﬁﬂU’j1§§}‘1}‘]J%ﬁﬂ1ﬂﬁ\i’Nﬁ§ﬂvlij Tagly Multilayer Perceptron

Classifier (MLP)



Hidden

31] 2.3.1 A typical Multilayer Perceptron architecture

Multilayer Perceptron Classifier Ao non-complex network of neurals %¥9U52NOUAIY nodes
(neurons) NNMYsTA LA NV map output 910 input class

One-hidden-layer Y89 MLP asnsauaad ladaeand
fu(x) = A(b; + W(s(by + W;x)))
Taoii b, e by 114 bias vectors, W, uag W, 1y Weight 1182 A 19 activation function
WBN9INH hidden layer gnivuARelanGu
h(x) = S(by + W;x)
Dataset 16195} "191} 83 a National Tsing Hua University (NTHU) Driver Drowsiness Detection

Dataset

31] 2.3.2 NTHU dataset including 22 subjects with different of ethnicities

Algorithm
Input: Facial landmark positions and labels
Output: Learned MLP model
o 9 9
L. H1uaya

ALA g '
2. 19 Min-Max Scaler algorithm tWo1/agu range 11useH19 0 t1ag 1



3. MUUA neural network model
4, !fl/:\iJJ layers (1a1& dropout 1% model:
a. layer 11503 136 nodes 11823 number of neurons (M1AL 100
b. dropout 20%
c. hidden layer 451 1 number of neurons 111U 10
d. dropout 20%
e. hidden layer ‘ﬁ’d 94 3 number of neurons 1AV 10
f. dropout 20%
g. hidden layer ‘ﬁﬁ 1% 3 number of neurons 1AV 10
h. dropout 20%
i. 19 softmax function L‘ﬁ’ﬂ‘wi 11 output class label probabilities 1 number of neurons
MY 2

5. Training the model ﬁ?ﬂ%ﬁ]gﬁ“ﬁmﬁ‘ﬂqu

2.4 Eye-Blink Detection Using Facial Landmarks
I Ao AR = v o AR [ ~ 9 o o o a
L‘]Ju\‘]"lu’mﬂﬂﬂﬂkl"ILﬂEJ’Jﬂ’LI@ﬁﬂ@i‘VI‘JJﬁNG] “Vlcl‘b'?ﬂﬁi‘ﬂﬁﬁ3%%Uﬂ1§ﬂi$WiUﬁ1LLUU
o -4 { v o {
iFoa IniTag 95 Towii1n landmark detectors M luagiuiinnuaininlunsasindui
] ) = A o EY [ a Y I Y]
LHUUHITUIN "lﬁiﬂﬂW@‘i’lﬁ]%ﬁﬁﬂiﬂuﬁJﬂ%iuﬂﬁ@]i’Jﬁ]i]’UfﬂSﬂiﬁ"lﬁ ‘Uﬂm‘lﬂ Iﬂﬂ%&ﬁuﬂlﬂuﬂﬁ
ﬂfﬁiﬁmhmcﬁu Eye blink detection using Support Vector Machine classifier , Eye blink detection

using Hidden Markov Model (EAR adaptive HMM)



EAR thresholding (t = 0.2)

on- bl

EAR SVM output

EARadaptngWoub\L

Ground-truth

31 2.4.1 dreENIMINZNI LTINS IINLTANNEIBEAYINMED 9 px Y9 10D

2.5 Raspberry Pi 4 Model B 31134 2 GB

Raspberry Pi4 Model B Wuvesadalnian Raspberry Pi Foundation 1’711"]95} Broadcom
BCM2711 Quad-Core ARM Cortex-A72 A211137 1.5 GHz 1T uwilelszuranandn lagl
VNATBINUIBAINTT LPDDR4-2400 IIADRRINLA 3 ¥11A (1GB 2GB 1Az 4GB) Uaiald
FW Wireless LAN 1111 Dual-Band 58451 2.4 GH ua¢ 5 GHz W50u30951 Bluetooth 5.0 BLE
INBTA LAN 58951 Gigabit Ethernet Wo$a USB 3.0 Host Type A 314794 2 Wo3a 1ag USB 2.0

o 4 4 . o 4 [ 4 1
Host Type A 914U 2 WDIA GRS micro-HDMI 91UIU 2 NDTH Sﬂx‘liﬂﬂTﬂG?‘fﬂlmﬂfl]ﬂ 4K60P



Specification: Broadcom BCM2711, Quad core Cortex-A72 (ARM v8) 64-bit SoC @ 1.5GHz
2GB LPDDR4-2400 SDRAM (depending on model)
2.4 GHz and 5.0 GHz IEEE 802.11ac wireless, Bluetooth 5.0, BLE
Gigabit Ethernet
2 USB 3.0 ports; 2 USB 2.0 ports.
Raspberry Pi standard 40 pin GPIO header
2 x micro-HDMI ports (up to 4kp60 supported)
2-lane MIPI DSI display port
2-lane MIPI CSI camera port
4-pole stereo audio and composite video port
H.265 (4kp60 decode), H264 (1080p60 decode, 1080p30 encode)
OpenGL ES 3.0 graphics
Micro-SD card slot for loading operating system and data storage
5V DC via USB-C connector (minimum 3A%*)
5V DC via GPIO header (minimum 3A%*)
Power over Ethernet (PoE) enabled (requires separate PoE HAT)

Operating temperature: 0 — 50 degrees C ambient

2.6 React Native

P
o vy A Yy =K )

React Native 19 Javascript Framework H30 g 1a47gna3 193U11d 1M 3 U@ Mobile
Application 111 Cross-platform @N30AeUMAARe) W3 aUANULANAIAULA LiIN 1A
o Y a ua ~ 1 o Y 4 I (% =
s lduussuvilfianisiuanaieny Taeld Javaseript iWlunwmanlunisdou
Tdsunsuy
React Native 810130 WH U1 Mobile Apps Uui$ﬂﬂﬂﬁﬁaﬂﬁ iOS ( Upload to Apple Apps
Store ) 1@ 52 UUH1TAN1S Android ( Upload to Google Play Store ) Iagiin21uautadesn

= 1 A Y o . A o . = ! dy d%l 1 2
Mewnvse lnalfeeny Mobile Apps NWAIUULUY Native 100% FIq4IUU "Ul!i’)Q‘l’iﬁWEJ‘]ji]i]fJ

g‘/wﬁlw a o A

MIAEWAU DI NFUIHITIANT resource DU )
0w a & . A o L g .
F11SUNTIAATUVDY React Native WU 1T 11511 React)S 11l u JavaScript Framework
UYDIN4 Facebook N 1471 Web site ¥1a80a 190U Mobile 39e11150 I5a1uvav0aa149 9

Y04 React)S 18 onod1uan n1519 Code 591U lugaluny Component
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2.7 JavaScript
a J . I a Jd o [ =
111aA3UA (JavaScript) 1 unimiaeun nassdivsumaeuldsunsuuuszuy
a L~ < g a Jsa o X @ A 9 ]
pumesiig Fulunmaailamaing awnsalgiaununiyt HTML e a3 1auag i
< s DS s A y Yy R L aax o
Aulad n 11%AD leatinsiaden v ansoaeuaued I lduiniiu Hiidsnsihau
Tuanvaznsutlannuazaniiuau lfazfas 5on7371 (Object Oriented Programming) N
@ a d @ o o Y A
whvunelunmsesnuvutazimutTdsunsulussundumesida d1msudileouniu HTML
o 9 J 9 o ' 1Y v &
gunsahauduunaanesuld Tagiausununie HTML 1agn 1819191 (Java) 1aNnafs
o . Y ad s % o
lnaud (Client) tazduginiios (Server) Fallanvazms@ounny 15 Ta Inw (Prototyped-
' 3 4 { d =Y
based Programming) d2uun 1 lunihiiuiivedszauranadeyandevesdldan uandeily
4 A a = a o 1 4
momuanaNuaa lumsasudasd lnodeegluTidsunsuou o
= 1@ : o X . 94
Nansld (JavaScript) gﬂwmuwuiﬂﬂ Netscape Communications Corporation Taoldvo
oo . Y Y . 4 99 vy & A 1 o ad @
1 Live Script 890NUINIBUND Netscape Navigator 2.0 weldaieiuma lnsAanonuigiwnes
. A 1 < =2 Y A w A o W a <3 Jd (o
LU Live Wire aouuiadinldelaiuiony usingu luTnsgaaudlsulgeszuoves
4 4 a 1 @ @ ] 4
us1wes e liaunsodade ldaununiznanld waz'lddsulge LiveScript 1w 1l 3
v & A v 4 v & A ' = 9 y ~
2538 1a2A9%0 111 JavaScriptta 19990 119121 JavaScript FIe1113090 1IRMTAIWAVIND U
1 1 o 9 (% I Y v A [ 9 Jd a A
QIaUAIS WINWTY Bazdsa o Idnoun D 19 laegiud wu ms lsundadn wie ns

I~
nsondea i lurosy Hudu

2.8 MVC design pattern

JAA

S w o 1 [ Y o % A
MVC 1WuAI80UIA1N Model View Controller Glﬁ]flﬁEJﬂE‘iJLﬁJ‘]JﬂTﬁW?‘MHT“B@T\IﬁLHiWN
% ' I 1 o @ 4 @ J 4
Tﬂi\iﬁ%ﬁ\‘]éﬁﬁllﬂﬂﬂﬂﬂmﬂﬂu 3duUvian @]HJ@I'JEJE]‘U@Q%@ qﬁj‘ﬂLLUUﬂTiWﬁNuT"Iﬂ@W@]LHiLLUU
9
o 7 Y I @
MVC Qﬂl!”lulﬂﬂl“ff}iuellu@@uﬂTiW@luW‘I’iﬁ?ﬂﬁﬁ?ﬂﬂﬂ%ﬂlWﬁT% MVC LﬂulﬁﬂﬂﬁﬂﬂﬂTi’ﬂ@ﬂuUU
. & v & & g Aa o o a
T‘l]'i!!,ﬂill ( Design Pattern ) E‘IJLLTJUWLNWHU‘L! "’]N!JJ1!'1/]UﬂllNTﬂjuﬂ1§u1N1W¢MUTLL@WWﬁLﬂ
w S L s 7q Yg )
Fugoasuaazunannoasy Llﬁgﬂ'i%EJﬂ@]Glﬁlfﬂlu@ﬂﬁﬁTﬂ AU

2.8.1. Model

A 1 1< 9 [ k4 v a3 <]
AvdauvoImsinusIusIndoya lindeyay q szgndamnulugdunulanaiy lu
9 ~ (% 1

IS . A Aa . A < I
f-n‘1u"UfJiJmm°1J!,ﬂu ObjectCIassﬂi@ﬂuﬁlm’iﬂﬂﬂuﬁ VO(ValueObject)Ti‘ile,ﬂULﬂu

%9 U

4 4 A v 1 @ o
Tvdveyamaiiatoyagn Inaaiiuinniiaie q uazudiaiuvesluma aa lumavz i

U U £

Y ~ 9 Y & A A ¥ 9 1
ﬂTﬁ%ﬂfﬂiﬁ‘i%LﬁiEJiJ"llByjﬁiﬂlﬂugﬂllﬂﬂﬂlﬁh1$ﬁh LW’E)if]ﬂ1‘ii’E)\1ﬂl@ﬂlﬂyja%Wﬂﬁ’)uﬂJ@ﬂ

Controller
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2.8.2. View
A A A Ay o Juo v Y A
ADTIUUDINITUTAING mamumzﬂaauwuﬁﬂummm ( User Interface ) *HUINUDY

Y

view 110151981 T15un5uHUY MVC AoA85UA1ITI91na 211U Controller 118% End User

FuMsNIAEAI View 0199 1a51f1d9910 Controller 1Wuananani Home naziiliod I9aumih

< ' I { ' y '
Aunatluds¥oView vzaedoyali1f Controller tiVo1lszurananazidaI 190819910 Action

9
Y

i

2.8.3. Controller

A 1 A o [ o o d‘ ) o g a dal 1 a 1 [} 9

fAodanvesmaisuiham uazsumds Taedmdaivznavuludiumsaadonud dau
2 . A Y o . o, . a S A 9 2 o
Ao view 1o 14911411715 Interactive 1 UT view 92iAAIMANIT8I43 0901aU1908 1901 @)

9 v
view 929903 aUW1GY controller § controller 9W1n15U5zWIaNa Tas19Md901992 A0
lU@aaeniy model Aoutiioyiin1sdszuianatoyandagnaoaisousoondrnzdalids view
4 o & A o { & @ 1

WoUAAINAAINAITIN end user 3899011 Controller 92911 M UAINA19524719 Model

uaz View Inauiwnuedaiilsz@nsnnuazasanun1udedn1598d End User 11nga

2.9 Microservices architecture
. s A s o &£ A o . '
Microservices f1® ﬁﬂ1ﬂ¢]Elﬂi511Gh'E]‘V\IGILL’JimJ“UWUWIQﬂ@’é]mm“ljjﬂﬂﬂﬁ U service FIN €]
I J @ A 9 X 3 o 1 ' = v
uenoonu Y service Y90 UND 14 service MUY U1 lag1erita lihae uazduilu
=~ ~ v < o Y v 9 . A ~ Y
95y ANIONFIUVOYATUVDIAIDI D1ADINITUDYADIN service DU AINTDITEN THH1Y

APL'l&
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3.1 MNWIINITUY

Drowsiness Detection Mobile Application
+ ‘0‘ : : :.

Camera Module

=

Bluetooth Module \ o) /

A
\ 4

; 9 [Js] Express

Database API Server
31 3.1.1 MWsINsTUY

Yo o

A Y o g}/ Y 1 o o A 1 A
ITUUNHIAN "lﬂW@JluTuuﬂﬁ&’ﬂﬂUllﬂﬂ')ﬂ 2 AIUFINYAD gaumsiszuiananinine
A5299UDINTINUDY 1ag FIUVDI Mobile Application
[ [ 4 [ ] 14
1umuusmﬁamuﬂizmawammﬁammﬁm’mmiﬂ’nu@u ‘]Jizﬂi’)’ﬂllﬂﬁ}')ﬂ UDTA
(2 - '

Raspberry Pi 4, Camera Module {161 GPS Module Taga Raspberry Pi 4 veiinthniudqu
ﬂigﬂJ’JaWaﬂ"l‘W‘ﬁﬁQﬂ"IWﬂ"lﬂ Camera Module LL%@NTﬂﬁgﬂJ’JﬁNaﬂTWLﬁﬂ@]ﬁﬁﬂ‘ﬁlﬂiﬂﬂﬁT Wan
Y ) ° o oA ) . A s o
ﬁ]"lﬂ]lﬂbluyiu”ll!ﬁ:]ﬁ]zu"lNaa‘W‘ﬁullﬂlfll"l model shape predictor INBUIYANITAAN ‘]J‘LJGIJJ‘WLH
= v A 3 v B ) ¥ o
Iﬂﬂi]ﬂ%ﬁ"lﬁ@\?ﬂ"lﬁ A9 IATDUAINAINITDIVUN Tﬂmmazmmwmmz 6 39 IINUUUN
o v AN Y o ' . A A g ¥y A A o A
G]TL!WHQVI"lﬂNTﬂ"Iu'JmﬁTQT Eye aspect ratio (EAR) LWﬂﬂ%$§31é}1%uuﬂu@nﬁiﬂﬁaﬂﬁ1 ¥N)3)]

(% 2 [ U= A ] 19 A d . o 1A |:§I
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69 database 1o 1¥d T uududou ldsdlFoun g1 1 damidion1 uazfuiiniluilszia

9 [ k2
dounaald

dauNaeefo mobile Application Nf 1¥9zAvsiIMTasnzidomnod ldnunaziiiod 19

=

9 =] o A 9 <3 @ o 9 ~ a 1
ﬂﬂ\‘lﬂﬁ%%ljﬂﬂﬂﬂi%%ﬁﬂi@ﬂlﬂuaﬂﬂﬂlﬂﬂq’ﬂu database 17 API server 3 NIUUINADYAAHND

U U

9 9 Y

nug utoyandtoyaniostonan lUdedle 1% nazld Google Map APT1iie 19 1un159

o ' Ay v
G]'lllﬁuquuuwuﬂulﬂ

3.2 Mobile sitemap

9 < Y Y % 9 N RUEAS a B v
lunthusnagtlumindhgszuudadidly i laduaunsndldamisona aamzibou 1
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Y a (V=Y gl.: J a A ~ Y a ~ o
1A aunalna dszaa asa uazan®n wona luNwihandnazuaaauynamsom
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g‘IJ 3.2.1 Mobile sitemap
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3.3 Moo nNUUU Use Case

AUy

Yan1severtuaundn

/
/
/
/ e -
/ AUIEIRUDIEITN
SN <<include>> e
AusiamY . -
/ -
/ <<inc|ud/e>>
Q) I
N ‘
A\ ] 7 ) Ringieen & QfULMUIYRIANEN
LANANITN X
N~
NN
v v <<include>>
wlany \\ ~
v ~
y < g -
€ <<include>> A Aypnuesauntn
wunelna N
N

AuENITN

Faplusina

v 1 «
AangunTod —<<include>>

AMUURATUINAIIN

31] 3.3.1 Use case diagram



M1319 3.3.1 Use case : a3A31Y®

15

Use case ID UC-1
Use case name | aiinstin®
Primary Actor pﬁ%}

Description

A Y Y Y A 9 a2 v A 9 Aa
o Idaoams I9us msdesiitndlumsldusms

Pre-condition

Y @ v
ADNNITTUATUYY

Flow

A 9 v A
IR GRIAIREERN Y

2. nToNYoya

v

A 9 v A
3. YUIUMIAINUYY

Post-condition

9 2 @ v~ g &
GUE]ZJ”aQﬂLWiJL"ISJ}ﬁzUU AUATUNYWAIITU

M1319 3.3.2 Use case : Login

Use case ID uc-2
Use case name | Login
Primary Actor liﬂﬁ]gf}

Description

4 9 ] Y o >
LﬂJ@ﬂfJﬂﬂﬁﬂl%Nuﬁ@QWTﬂﬁ Logln NOU

Pre-condition

v v A
GEGEIE

Flow

Ligenngsz vy
9
2.nsandoya

3.na login

Post-condition

llﬂ?ifﬁ Home

M1319 3.3.3 Use case : Logout

Use case ID Uc-3
Use case name | Logout
Primary Actor E_ﬂ%

Description

i ludeeamslFanuansariimg logout 18

Pre-condition

Login

Flow

=
INGRIRBINRIAEEATN]

2. nAgudU

Post-condition

pannszu luwih login




1919 3.3.4 Use case : INN@INTN
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Use case ID UcC-4
Use case name NN NFR
Primary Actor Eﬁ“]gf}

Description

A g a = [ Y 9
mmﬂuﬁm%%zﬁmwaaawazmammﬂuuazﬂu"lﬂ

Pre-condition

Login

Flow

L1a9nauIwn
219NN AT
3.1 Username 10981130 NN AAAUT

4 NAUNNENIFD

Post-condition

dasvotuaudn ldimandn

M1314 3.3.5 Use case : aNSHaHIM

Use case ID ucC-5
Use case name ﬁ USHAKIY
Primary Actor [?3’16]9;
| B | A YA o 1 =1 A L) ] U
Description e Ay e ummsBonausHaru 19

Pre-condition

Flow

Ny 319
A @ (]

LiaonaNsHar

2.1500 Email #1390 Username LAINAE

Post-condition

v
9 (% o

1 = o .
awoyaneanusariiu 118y Email

15149 3.3.6 Use case : dam3mvariluaann

Use case ID

UC-6

Use case name

[ o IS a
i]@ﬂ’lﬁﬂT’U@LﬂUﬁiJ'ﬂfﬂ

Primary Actor

A

U

Description

A Ao I a A Y o A Aa
LN@NﬂT“U@L‘]JT!ﬁ?J"I“FﬂﬂJ'ﬁlxﬁ'lll']'iﬂl,aﬂﬂ]lﬂ?"ﬁlgfJﬂNﬁUﬁiﬂﬂalﬁ‘ﬁ

Pre-condition

. A o I Aa
Login o Umhvetluauan

Flow

1.A0NAUNTN
2 A0ANNAUNTN

3. RengeNT Ul ETive

Post-condition

4 @ A g a 4 a o a o
Lﬁ@ﬂ@EJ@&J’;'”]J%%L‘Wmﬂuﬁhﬂfﬂ,lﬁﬂﬂﬂﬂaLﬁ‘ﬁi]%‘ﬂ1ﬂ1iUﬂLﬁﬂﬂ16Uf]
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A1319 3.3.7 Use case : @13z IAvaasnsn

Use case ID UC-7
Use case name ﬂﬂﬁzﬁaﬂlmﬁm%
Primary Actor :616195}

Description

[N a

] v a
9132IAMIINABINITIINUBUYBIINA UAINFD

Pre-condition

Login a2 Ueu¥n

Flow

L1a9nauIwn

A an A A9
2.m’ﬂﬂﬂ'§$’m VDITUIBNNADINITIEH

G

Post-condition

Haadl 2 IAMINA0INTIIUBUYBITINTFANIADN

M1319 3.3.8 Use case : QA HUIYDITNITN

Use case ID UC-8
Use case name | @A HUUBIANNAN
Primary Actor :&1“]95}
. N. o 1 [ VA a
Description @muwmmqﬂmm@mﬂuﬁm%ﬂ

Pre-condition

Login 18z Udi1%n

Flow

1.1A0NAINTN

2489Nd LML YoITNFNNAeIN1T9zY

Post-condition
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Use case ID UC-12
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3.4.3. MAUMS Logout
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3.5 ﬂ]iﬂi’)ﬂ!!‘ﬂ‘ﬂﬁﬁ%%ﬂﬁa

setting request_friend
FK |Username char(16) FK |Username |char(16)
bluetooth_name |varchar(255) FK  |Friend_usei char(16)
distance int
EAR float
rest int
time_update int
profile user_resetcode
PK |Username |char(16) FK |Username |char(16)
Password |char(50) code int
Email varchar(60)
image text
J\ name char(100)
1 L
user_location /}\
FK |Username |char(16) friend
time time PK |Username char(16)
latitude double FK |Friend_user  |char(16)
longitude  |double history_acces |boolean
position_acces |boolean
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FK |Username |char(16) alert_acces boolean
detection_history token char(255)
—<| FK |Username |char(16)
time time
latitude double
longitude  |double
31 3.5.1 Database schema
y v g I
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longitude double - @MUY longitude




M1919 3.5.2 profile

= g 9
L‘]JuﬂTiNLﬂ‘U‘Uny.a user

name type key RRGEAIRL
Username char(16) Primary Key ¥0 user
Password char(50) - W
Email varchar(60) - A
4
image text = ll‘l/\lag 1 base64
name char(100) ! Fonuaas
M1919 3.5.3 setting
I < 9 ¢
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4.3 Train CNN Model §115UA3320UMIHaVM
4.3.1. 18aPIANISNATDS
Naa0319 machine learning tofiunuamIsaliTsz v Tanden iy oNN
(convolutional neural network) mﬁwﬁJu model ﬁmmsaﬁwmsﬁm%aﬁu data ‘ﬁrﬂugﬂmw

Y
188 Taeld kernel Sty 3 x 3 uazii lnssadeaadl

Model: "sequential 1"

Layer (type) Output Shape Param #
convad 1 (Coma2D) - (Nome, 222, 222, 32) 8%
max_pooling2d 1 (MaxPooling2 (None, 74, 74, 32) 2
conv2d_2 (Conv2D) (None, 72, 72, 32) 9248
max_pooling2d 2 (MaxPooling2 (None, 24, 24, 32) ]
conv2d 3 (Conv2D) (None, 22, 22, 64) 18496
max_pooling2d 3 (MaxPooling2 (Mone, 7, 7, 64) 2
flatten 1 (Flatten) (None, 3136) 2}
dense 1 (Dense) (None, 512) 1606144
dropout 1 (Dropout) (None, 512) 0
dense_2 (Dense) (None, 2) 1026

Total params: 1,635,810
Trainable params: 1,635,810
Non-trainable params: ©

31 4.3.1 naaslnssa31a CNN Model

4.3.2. 35MINAADY
9 A 9 1 a3 A [ A =\ g’;
14 data set Ny lanailu 2 Aarddio nauawazdua Tavll data NIMUA 4851
JUd M5V train waz 636 3115V test ANwmiudrvesluna Tasdoyanoziind1 11 tain
model 92ADINVUIA 224 x 224 1Azl 3 channel (R,G,B) Tagaznaaoud/3suiieuniusznng 5o
o
59U 100 501 150 50U LA 200 59U (@UnT0iN1dMAaes CPU : intel CORE i7 8" gen .RAM :

16 GB ,GPU : Nvidia GeForce GTX 1050 Ti)
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51 4.3.2.1 MeenagUld M5 train model (@ua)
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v 9
mnmsmam"lﬁ'wamnms train ﬁaiums train 50U 200 uu"lﬁ'mmgmuf]’mm

A A a I3 YA A o A X 4 = A o
‘ﬂq@]‘ﬂ 94.3% lla&";llﬂ31“lﬂuuhjulﬂ‘ﬂﬂg3Jﬂ'J'ljJUJJufJ“WjJallu@ﬂw'lﬂiJﬂ'ﬁlWNi]']u’Jm data LY

M9194.3.3 HANIINARBIANMBIUEIUBINS train model MUSIUIUTOVNMNTIUA

NUIUTOU accuracy loss
100 0.92924 0.2019
150 0.92924 0.2794
R L R
WaMN13 train cnn model
094025 .~ 092924~/ " U7 092024 094339

M accuracy M loss

0.20499

200

31 4.3.3 uRURUNIEAIN NN YD CNN Model
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4.4 QB train model MIEMUSV input data 114 64 x 64 pixel

56

[ I 4 ] o
Train model #8135V input shape 111 64 x 64 pixel arfSeufeunnuuiud

Model: "sequential_ 4"

[ IS 1 o [N @
AUV input shape 11U 224 x 224 pixel a1111AANNUNUE TA19AUIIAIEAIWIT0 1Y input

= . A ) a Yy o A
shape 111 64 x 64 pixel tWaATOYalUMIUTENIANAAL TA8 model 921 TA3IE519ANL

Layer (type) Output Shape Param #
convad 10 (ConvaD) - (None, €2, 62, 32) 896
max_pooling2d 10 (MaxPooling (None, 20, 20, 32) 0
conv2d 11 (Conv2D) (None, 18, 18, 32) 9248
max_pooling2d 11 (MaxPooling (None, 6, 6, 32) 0
conv2d 12 (Conv2D) (None, 4, 4, 64) 18496
max_pooling2d 12 (MaxPooling (None, 1, 1, 64) 0
flatten 4 (Flatten) (None, 64) 2]
dense 7 (Dense) (None, 512) 33280
dropout 4 (Dropout) (None, 512) 2}
dense_8 (Dense) (None, 2) 1026

Total params: 62,946
Trainable params: 62,946
Non-trainable params: ©

31 4.4.1 yanslns 39319 CNN Model 113 input shape 64x64 pixel
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4.4.2. IEMINAA09
o { < . o . Qo
111 dataset N rescale 1111 64x64 pixel 1182111191 train model 1Y US1UIUS0 U
100 59U 150 501 200 50U 1Az 300 50U (@UnTaiN 1¥NAABY CPU : intel CORE i7 8" gen

,RAM : 16 GB ,GPU : Nvidia GeForce GTX 1050 Ti)

4.4.3. HANINAADA
LYy X o . Vg '
INNITNAADI N3 train AIOTVOYAUUIA 64 x 64 pixel UM train 1813INI LDV 224
. = ! D] ' = a A = $ gy Lo
x 224 pixel 04 11 1t Iaglsnaineseviied 4 319 Tuvaznuyunsniu1Hian train Aesou

4
v A

= a )=} Y 1 o
N 44 IUIMN ua:"lﬂmmn,mummu

o

M9 4.4.3 Nﬁﬂ1iﬂﬂﬂi’)~1ﬂ313~l!!3juﬁﬂli’)ﬂﬂ1§ train model ﬂ“»lﬁ"l‘ﬂ?‘“iﬂﬂﬁﬂ]ﬁﬂﬂ

NUIUTOU accuracy loss
50 0.94654 0.17052
100 0.93081 0.24036
150 0.93553 0.21937
200 0.93081 0.28855
300
Han3 traift onn model i) input shape 64x64 pixel
1 0.94654 0.93081 0.93553 0.93081 0.94968

0.9
0.8
0.7
0.6
0.5
0.4
0.28855
0.17052 0.16328
0.2
0
100 150 200 300

50

M accuracy M loss

31 4.4.3 UHUYRINWTAINNUINUEIVDI CNN Model
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4.5 nfSsuneuanuslumsiseuiana(FPS) 5241319 Input shape 224x224 pixel Uz
64x64 pixel
4.5.1. S18a98ANINAADY
nfFeumeunnuEalunslseuianaseriing nput shape 224x224 pixel g 64x64

. A 9 1 <3 [ A . 9 A Y
pixel 1WOABIN592 NIV IMVY THWEINIAU 11109910015 train A28 dataset Nog 1A
[ o A YA [ 9 o 4
wiugnlndimeadumusolsununuld
4.5.2. 35MINAARA
NAa031AeN13191 FPS voauday model uaifFoumeunuuuylvu'ld Fps
lwoynin TaoA11uszidenveInaedne 1980x1080 (gilniainl¥naans CPU : intel CORE i7 8"
gen ,RAM : 16 GB ,GPU : Nvidia GeForce GTX 1050 Ti)
4.5.3. HaMINAALI

HaNINAa0dIN Iane model 1119 input shape 64x64 pixel 14 FPS 417031 model 1119

input shape 224x224 pixel

B\ 3

S -

31 4.5.3.1 3uluan FPS ¥ad model 13 input shape 224 x 224 pixel
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4.6.1. S18APIANIITNANDY

4.6.2. I5MINAADI

111589 API W11 Postman

60

nagoumsdsteyaniu AP ivode1Aa 11639 Email 71 1817udin 13 Taeld postman

161.246.5.138:30.. No Environment ~
161.246.5.138:3000/add_location B Save v Va
POST 161.246.5.138:3000/req_reset_pass_user Send ~
Params @ Headers (8) Body @ Pre-request Script Tests Settings Cookies
none x-www-form-urlencoded @ raw binary GraphQL JSON v Beautify
1 L
2|
3
Body Cookies Headers (6 Test Results fics} Time: 217 ms Size: 268 B Save Response v
Pretty lize JSON -+ = mQ
1
2
3 “Email": "Burit.smc@gmail.com",
4 : "buritl234”
5
6 1
i i '
51 4.6.2 gUuaaan1sad API
4.6.3. HAMINAADI
. Ul Yo I Y A I
Email Ia3U lAaNa iag API
Your App - Reset Password nassIRMINY X & B
no reply 18:31 (3 widden) .

@9 Burit.smc

adad burit1234

{#&a Code dmiuldlunstidasiariou CODE - 1024528

Your Application Team

31 4.6.3 JUuandlAafiaands Email
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4.7 mnaassiufindwrialoMaeImsdisuen
4.7.1. 88RYANINADD
nagouMsdseyan1y API odemmiiafinae1nsd29uen 118y Database W

Postman
4.7.2. I5MI3NAa04

111589 API W11 Postman

161.246.5.138:8080/add _history [ save v 74
POST o 161.246.5.138:3000/add _history Send b
Params Authorization Headers (8) Body @ Pre-request Script Tests Settings Cookies
none form-data x-www-form-urlencoded @ raw binary GraphQL , JSON Beautify
1
2 “username”: “buritl”,
3 "latitude™: 13.728599548339844,
4 "longitude": 100.77468207519531
5
Body Cookies Headers (4) | Test Results ®  Status: 200 OK | Time: 388 ms  Size: 122 B Save Response v
Pretty Raw Preview Visualize Text W 5 m Q

1

31 4.7.2 suuaasmaaadumiary API

4.7.3. HaMINAADY

Database 15U mvanaa Ing API

SELECT * FROM " detection_history” WHERE Username = 'burit1’ ORDER BY time DESC
" Profiling [Edit inline] [ Edit ] [ Explain SQL ] [ Create PHP code ] [ Refresh]
Show all | Number of rows: | 25 v Filter rows: | Seaich this table
+ Options
Username latitude longitude time « 1

burit1 13.728599548339844  100.77400207519531  2021-03-23 18:48:32
burit1 13.728599548339844  100.77400207519531 2021-03-18 21:44:04

] Show all Number of rows: | 25 w Filter rows: ' Search this table

51 4.7.3 suuaasswririan 1dlu Database
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