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ABSTRACT

Nowadays, Image Processing and Deep Learning Technology are popular and
continuously developed. It can also be used to create many new innovations. This project has
adopted the technology of object detection and face detection with an integration with CCTV to
track people entering the building. It helps to tell the location of the individual throughout the
movement within the building according to the recorded data and location in time database format
and also the specified area within the building for convenience in retrospection checking to see who
is in any position within the building or whether he/she is in the area and date as well as and time
specified or not This system will present the user in the form of a web application, which the user

can use both on the web browser on the computer on a mobile phone for ease of use.
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2.1.1 Face Detection Using MTCNN
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‘lJﬁ 2.1 Pipeline for the Multi-Task Cascaded Convolutional Neural Network Taken from:

Joint Face Detection and Alignment Using Multitask Cascaded Convolutional Networks.(1)

N7 bit.ly/2qcRG7e
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Bounding box regressnon
Stage 2
R-Net
NMS &
Bounding box regression
Stage 3
O-Net

ﬂﬁ 2.2 Pipeline for the Multi-Task Cascaded Convolutional Neural Network Taken from:

Joint Face Detection and Alignment Using Multitask Cascaded Convolutional Networks.(2)

nan: bit.ly/2qcRG7¢e

2.1.1.1 Stage 1 (P-Net)
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ﬂﬁ 2.3 The architectures of P-Net
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2.1.1.2 Stage 2 (R-Net)
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2.1.1.3 Stage 3 (O-Net)
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2.1.2 Face Recognition Using FaceNet
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2.1.3 Object Detection Using Faster R-CNN
Tn359a319989 Faster R-CNN U52noudls RPN (Judin region proposal algorithm

I
1@zl Fast R-CNN 11U detector network

RPN E For Each Spatial §
: Location H
Objectness H

Classification i Faster RCNN

For Each Rol ;

: MultiClass |
- Classification
H Bounding Box E
H Regressor !
Feature Maps; B . : :
Extract Features Ff,?;;;e Projected Region Classification

Proposals

nu: https://bit.ly/2NQIGyZ

2.1.3.1 Region Proposal Network (RPN)

Regression coefficients
for boxes

Equivalent to

-units
36

"3

60

1x 1 filters,
612 channels

Output size = [40, 60, 9, 4]

Backbone
CNN (VGG)

Output size = [40, 60, 9, 2]

- be
3 x 3 filters, '

512 channels

1x 1 filters, i 3
512 channels Classification

scores

Equivalent to

1]‘7] 2.10 The architecture of the region proposal network or RPN

N107: bit.ly/2CI8gyD
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region proposal network (RPN) 13 3 fdudlrenindunandeudn @:’ backbone

a

9 v 9 H
convolutional neural network N1WdUNARNUSVVMIAAT TN TaeduNduNgad 600px Az

a2 9y 1 a
’E]ﬂﬂ'lufl'lﬁ]]lmﬂu 1,000px

9
o/

Tu13nz 1% 3 x 3 convolutionh i 512 gﬁm*fl’ﬂu backbone feature map el

A

U3 512-d dmSunnd ML g wRdeaedlayer a: 1 x 1 convolution layer WA 18 giin

ANFUMITUNIAGUAZ b: 1 x 1 convolution layer NI 36 gHATINTY bounding box regression

Y !
=1

a o o
18 giialu classification branch 1o 1ANWAvLIA (H, W, 18) 101anati 11l
] I A ] 1 A o < &
ﬂ’Jmmi}zgﬂumallmmazim“lu backbone feature map (V119: Hx W) mmqmaiummm 9

9
yalugariu

A > v v '
36 giin 1uregression branch 110 18AvMIA (H, W, 36) to1anail lHie 14

QJ ol

duilsz@nsmsnanee 4 9AV099A8A 9 9T TUNNYA U backbone feature map (YU1A: H x

q Q

Y 1
2

[ a Q( 1 Y A [ a o =2 dld 1Y
w) duilszansmsanneamiaiil lsnesuiljannavesgasaniiing

Q

2.1.3.2 Fast R-CNN as a detector for Faster R-CNN

Region Proposal Network

"% Proposal

- pruning

<

|

% . N region proposals

(A |
3
20
&

ROI pooling Output size
0p=[Nx7x7x512]

40
Backbone 2
CNN (VGG) 8
2

ROI Pooling

Object
Classification
Op=[NxC]

BB Regression
Op=[NxC4]

Fully connected | | Fully connected |

Fast RCNN Network

gﬂﬁ 2.11 The RPN for region proposals and Fast R-CNN as a detector in the Faster R-CNN

307 bit.ly/2CI8gyD
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2.1.3.3 Step Alternating training
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Region Proposal Network
feature maps
conv layers ! /

gﬂﬁ 2.12 Faster R-CNN is a single, The RPN module serves as the attention of this network.

307; bit.ly/2CFFrme

2.1.4 Object Tracking Using DeepSORT
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2.1.4.1 The Kalman filter
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gﬂﬁ 2.13 Kalman Filter — Prediction and Measurement Update

37 bit.ly/33N1I8zh

2.1.4.2 Deep Sort Algorithm
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Name Patch Size/Stride  Qutput Size
Conv 1 3 % 3/1 32 % 128 % 64
Conv 2 3 x 3/ 32 % 128 x 64
Max Pool 3 3 x 32 32 % 64 x 32
Residual 4 3 x 31 32 x 64 x 32
Residual 5 Ix3N1 32 % 64 x 32
Residual 6 3 % 32 64 x 32 x 16
Residual 7 3 x 31 64 x 32 x 16
Residual 8 3 x 32 128 = 16 = 8
Residual 9 3 x 3/ 128 = 16 = 8
Dense 10 128

Batch and 7 normalization 128

gﬂﬁ 2.14 Model structure neural network to extract the feature information

N bit.ly/2CFFrme
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, ) . 3 ,
“Dense 10” Manlugilaruunaziilu deep features Nonguanyaziiling
YBUTIAIMTUNMTATOUAANTIMUA ITRIUNITINTUNEIIZADIHIUNTAAVOUYDINADY

A @ 1 d’l @ 4 1Y aa
"IJBTJL"U@]WGW’J"l]W’U"l]'lﬂﬂ'lWhl‘]JfJ\Hﬂ?i@"lJ'lfJuL!aziﬂljﬂlﬁﬂiﬂﬂ!aﬂyﬂlg "128 X 1" uA

gﬂﬁ 2.15 Tracking with Deep Sort
N1 bit.ly/33N18zh

2.1.5 React

= ~ a o= @ :g a o Y 1 @
Reactﬂﬂulﬂ‘]Jﬁ“IJi’N‘ﬂTJ'lﬁﬂi‘]Jﬂ“]NQﬂW@JJuHI‘IJIﬂEI‘]JSHﬂLWG]ﬂJﬂ qdIUNANUDY

E}

3’, = =~ 9 [ 1 = 3‘; [ [ = 9
React HAaMsWou Tanuu DN ad1u1l52n91 (Component) BNNITITDITUMIAIUAIY JSX
[ . = ad A A =2 Ay ' F
(JavaScript syntax extension) 41111 suATnANANWUsNNIN VangAuULTUANN AL
1 Y

Pamvesau Hedraunsvars silnazaandensiannuazud luymiae q inadula

1 <
BYIITIALTY

%> React

gﬂﬁ 2.16 React Framework

N7: bit.ly/2NNG7w4
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2.1.6 Express.js
.oA ad . Aq Yo <3 a o 4 v 9
Express.js 101N 531350 Y09 Nodejs N 1WA 1A Vo nnaasuvasdanastiu
gl/ . . ! 3q ¥ a 4 .

(Back-end) 18914 Express.js Node.js 118 React 1190 1$01819171a@A5 U (JavaScript) 1Tun1s
o ° v ' = = Y ' o oA
a1 Inaanugee1n 3900981 1uMIEIUI a1 0181 dIUNANVDI Express.js N
) ) . ] a 4 y Y 4 U
1w 19ae 111 Exprees.js i uiludnines (Server) lumsioudonugiudoyaioddoya

Tgalanaig (Front-end) 1ivouaasnadni

311 2.17 2081331 H9 1189 Express.js

2.1.7 MySQL
] - o .
MySQL ﬁaizuugmmay‘a (Database) 333152 UUN341971U111UU RDBMS (Relation
3| < 9 @
Database Management System) Iagiilun1snudoyaluglunuueanisig (Table) Tagoide
< [ = = [ a a
1171 SQL \Wun w1 lun sl $301m7 SQL Uaeulundngasvesninl v iningsu
a ¢ o Y 1 = [ o 9 ~ v < 9 2’,
Aauaes M ldazalndamsanyiazian MySQL Mnihn lumsianudeyanivua

oz 1 HaraI Y (Back-end) 11 daain 1l ldeio T

MySal:

517 2.18 Tald MySQL

N bit.ly/2Xj3dy6
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A A Ay
2.2 1IN0 NINYIVDY
2.2.1 Visual Code
T1/5un5u Visual Code gniannyuu TaousunluTnswond (Microsoft) 9 Visual

Code 1)1 Text Editor Naunsoud Juiaza)§uuas (Code Optimized Editor) 1A8 Visual Code

3 ! 1 a o J
ihuTdsunsufannnuamnnsow1nn Visual Studio jund enunsorhau ldnareuwaalosy

9 v
[ [ I %

g’; a 4 a 4 o W a
(Platform) N93u Ia2d Lun tazayns onndaisessuniu ldnatedooniu waghdnaussn
4 a a g’; 4 a
TuTassand Microsoft) 1ali 1413 saudannuaivisalunisandansoaiioasy

. A a g’/ Y a
(Extension) ‘V]iliﬂﬂil18?113\115’[,191@{5]\1“1@]881\10%1'53

icho_bot.php - line-bot-sdk-|

echo_bot.php %

@sortinstalls

am CF &18M K4
Ci# for Visual Studio Code (powered by OmniS...
Install
Python @M k4.6
Linting, Debugging (multi-threaded, remote), I...
Install
vscode-icons $1.4M ¥E
Icons for Visual Studio Code
Install
Debugger for Chrome $1.3M k45
Debug your JavaScript code in the Chrome br...
Install
CiC++ G1.2M k4

Complete C/C++ language support, incl
2quire_once(*./LINEBotTiny.php');

Beaul}'ly \ $channelAccessToken = r channel ac token>';
Beautify code in place for VS Code $channelSecret = '< 2 i

Install
ESLint »857K w45 c w LINEBotTiny($channelAccessToken, $channelSecret);
Integrates ESLint into VS Code. each ($client—>parsekvents() as $event) {

Install y
Go P E17K #4.5
Rich Go language support for Visual Studio Co...

Install

HTML Snippets B07K k4.5 $client->replyMessage(array(
Full HTML tags including HTMLS Snippets ' => $event['replyToken'l,
Install

PowerShell &
Develop PowerShell scripts in Visual Studio Co...
Install

=> 'text',
=> $message['text']

Git History (git log) 42494K * 4.5

31 bit.ly/2CLGOQc
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2.2.2 Postman
I 4 $ o 1 1
Postman 11 utn3esiieNelunsiadiudelszauTdsunsulsegnd (AP

4 o . X v X I a
L‘ﬁﬁmﬂﬁﬂﬂﬂﬁﬂ'lﬁ'lu service %ﬂﬂﬂﬁﬁﬁﬂﬂﬁu (Back-end) G]dﬁi‘ﬂiu,ﬂill Postman Lﬂuﬁumﬂﬂﬂ
11199910 115105 Postman TduAaaof 19911 (User Interface) Nas ez 1491ud10 Tag

Y 1o & 9y = 9 A = 1< ° Y YN 1 = 3’4

NFaulusuiludedinnuiisesnmsdeuTsunsunaunsoinnuila 18 lien dnma
[ 1 J 4 g‘;

T15un5u postman toedaamIsanageudiuaedszauldsunsuilszgna (APD) Tanauuy

nauazuuuen Tusia

Builder nestizi4s v O B £ @

Mock v o B

3. Requst OTP

3. Requst OTP

POST v {1 L auth/mobiles({mo ileNumber}/requestOtp

Authorization 3) .

Save Response

1317; https://bit.ly/32NGBXk

2.2.3 Git Kraken

a

. 1 A = a . d
Git Kraken Ll’uiﬂ’illﬂiuﬂﬂf’wﬁluﬂ1§ﬂ518ﬁ$£’t‘)ﬂﬂL!ﬁgﬂ%ﬂiﬁuﬂl‘lﬂﬁ (Git) MIriua

Y v
5IUDINITATIVABY commit 130 branch TUEIUVBY coding NINUAVOINUINY 9 Git Kraken

Y

= a 1 d' = 9 d‘ 1 a d' Y o
UTIUAPND ml‘b’\‘ﬂu (User Interface) NaeNLaz M5 1FNUNTZAINNIVANNADITING

Y

' '
v A

a J o o 1 .
WUNAAINAZUTTNARIUNI Terminal 1A8AT
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21 feenamslvanulilsunsy Git Kraken

N7 https:/bit.ly/33MmmKV
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a d LY
NIFIAINICH 9NUUVUASWEHHIFZTUD

3.1 MNIINISUD

)

©

_ -|[

®

Database

B
- L
[’
@ \ (===
' o
o
-

®

Server '8

y %

Web Application

©)

_ -|[

IF Camera

51N 3.1 MNTINSZUY

U

'
a

a 9 =) ~ Y a XK I ~
szvvaamuyananielueImsnnms langunisGeudman Wussuonsy
' Y] o v ad s A o d I '
21NM3 A9 INVBINA0 99T da lFusswnesiiedany lWada e wazludiuilszuranasy
o o et A D) \ &, & o ¢ Ay y
msh 838 Terdhwlszuananunszuaumsae 9 uasnnuuszitedyan 1den

9 3 A ) ) v n Y '
ﬂmJ'ﬁzmawmmmmuwgmmeya (Database) ﬁﬁwzmmmﬂumﬂimmﬁummmazuﬂﬂa

] Y
A A

' Y Y ax Y Y 9 A AA A

N1Ui$ﬂﬂﬂﬂﬂ1ﬂl@ﬁ$‘ﬂ‘ﬁhlﬂ“l/imﬂﬁmﬂ"]‘ﬁ L%uﬂ1iﬂu‘ﬁ1ﬂ3&1ﬂﬁu1 UO ﬁi@WUﬂﬂﬁuGlﬂVI
v wa Y = ' ° v P A A ) )

fJfﬂﬂ%$§‘]J3$'Jﬁﬂ1'iﬁl"lﬂ\1ﬂlf)\uma$ﬂu JEUUITMNITAUNIVDUANIN YIVBIIINF1UUVDYA

< 1 S
(Database) AT CRIAISIATISRBRN ﬁ%mwﬁlummmuu



21

3.2 TUABUM IMINUVDITZUY

Object Detaction Object Tracking Perszon Re-ID

Face Detection Face Recognition Web Application

Databasze

v
U

19 3.2 TunUMIMINUVITZU

SaN

3.2.1 Video Record

—*| camera 1 777

—» camera 2 — Result

start 4)[ Stream ]—b[ Record ]—b[ video

| camera 3 =t
y . - - — — B &

FTTY . ¥ ik
—» camera 4 MITT

d‘ ?J o U R Aan
511 3.3 éll‘uﬂi’)‘t!ﬂ1i7n\1"I‘Wlli’Nﬂ"lﬁ‘U‘l»!‘Vlﬂ'Jﬂii’)

L'l

o v KX aa 2 Y v A I a 1ag Y
szUVINMITUNNIA JonvuaasuaunnTuaunaiunaln leainnaeadsas
= [ < I a g’/ { a g’/ a a ~ 4 a I 4
o darnuiluady Nanvanldanas s Taganuenaataz 15 3u1n Tassonalaziiluie

v v Y o A \ o Y o & v
NADILAINIUAIYIULLAZLIAN LWE)ﬁ\?ll‘]Jﬂ’igiJ’JaWﬁﬁ@hlﬂ Iﬂﬂﬂ$ﬂ1W§@Nﬂuﬂ\ﬂ’iﬂJﬂ 4 NN
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3.2.2 Tanaa 1anilszananadienszuIunmsnsI93uYana (Object Detection)
frame by frame

. object Bounding Box

frame Detection List ]
frame by frame

. object Bounding Box

frame Detection List ]
frame by frame

. object Bounding Box

frame Detection List ]

frame by frame
; object Bounding Box]
frame Detection List

(3
U

11 3.4 YunouMIMNUVE313AE Object Detection

o

. . o o AaA A o R Y Y =1 a = o ] .
Object Detection ¥1M131138 loNtunnudad e 1531110 Iaeihwk1u object

. é o ! a ==
Detection model) %492 1H1n15A519M Az AT A UANMe I U InuaaziWsuveanallIale
2 Yy & ) ] = '
mﬂuui}z"lmm@wm (Output) NNTLUIUMIUAIU vy nUvoILaaz W5y (Frame ID)

118¢ Bounding Box Yadtgazaulunm Tagimseunuiiay 4 aatainndoeeddn

3.2.3 Tauaa ndsnniuazasae hfluduwa (nput) WnszuoumsAamuyana

(Object Tracking)
select by from ID

Bounﬂ:;]? BOX}—»{ Frame ID object trackingH Tracking list ]
Bounﬁl:gtg Box Frame ID object tracking]—»[ Tracking list ]
j] [:

Bounﬂ:gtg Box Frame ID object tracking]—b[ Tracking list ]

Bounf:gtg BOX}—»{ Frame ID object tracking]—»[ Tracking list ]

19 3.5 Yunaumsauveuaa 1aznszuIUMINT IV UKTN (Face Detection) Jagsh

San

nizmumsﬁﬂmwﬂﬂa (Object Tracking)

Y
Object Tracking SunaInnIsdszulana Object Detection ¥1) uu%zﬁmuw@
(Input) N 1A VIAIUIUKI AL Bounding Box Yoduaaz AL 1A (Frame ID) 81 1an3 e
I = o A o dy Y 1Y) @
aulatlunufedrny Taeio1ang (Output) YBINTZUIUNIHILAGBNUNIZVIUNIIATITL

[ Y
1JAfa (Object Detection) HATINIUINABHINBIRUYRINVAIYAAD (Person ID) voduaazaU i

a g’/ ° o g’/ a 4 { o o w
Al wagshmoununa 4 ndl Tago1dna (Output) Milu ID szliguvy mandos s
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A 9 Y g}l @ 1 ] 9 o A = I ]
AUN Detect 1an1olundostiv dred1asu ndosdan 1zl D usnilu1 1,1 2uaz 1 3 la
[ 4 1 o A I 1 4 1
ae'lUiso0 9 @aundesdan 3 vl IDusallu s 1,3 2uay 3 3 lade 11i5ew o Tases il ID

9

o W 1 U { o w o [
PFINULAY mmngﬂm"lﬂﬁﬂixmumimﬂuwmﬂmwﬂﬂa (Person Re-ID) 9711015915 3LFA
' = 1Y Y o A s 9 (9 Yy Ao 2 1% 1Y Aag 1
NunaufgInuMNIINNGeIdIdy 9 Undesdlatinandummauau@gInueg Munela
o w g’/ 1 a3 [ @ g’/ a3
nugImMUvesAUAUIuInTuAAeInY mNmﬂuu%zgmﬂuaﬂugm%’aga (Database)
1aznsUIUNIAT2990 1N (Face Detection) FUBUWA (Input) YIIINNTLUVIUNITATIVIU
Tunih (Face Detection) Tu Bounding Box vosusazauluain minasreduldeiinsds
7 2 . ] A o Y
191A WA (Output) 13) Bounding Box ﬂlawmuﬂﬂallﬂmﬂiwaummmﬂuwm (Face
.. A A @ 9 9 ] [ g o < 9
Recognition) tafisuiulumihlugudeyaintluyanala vdswntmih liinulugiudoya

1o ¥ server Y93 Web Application Idihteyaliiansnansly

k)

3.24 Tiwaa Person Re-ID

select by from ID

Tracking list create featgre for each
person in frame
Tracking list create fealgre for each
person in frame
start '7
Tracking list create teatgre for each
person in frame
Tracking list create featgre for each
person in frame

51U 3.6 VAU UUYDIIHAA Person Re-ID

UG

»[Person Re-lD]—»[ Final Tracking list

Yha W | Tpap

Person Re-ID 1539101134 WaN15111 Object Tracking N13IUNULAZ YN feature VDI

y Y v 9 . . 1 o g’;
DeepSORT @ﬂﬂﬂWlﬁ@WTﬂ??ﬂJiﬂalﬁﬂﬁﬂuﬂ'JfJﬁﬂJfﬂi Euclidean distance 4ADEHATY VDINI4

o

Y ' Y Y o ¥ A Y a 2 A
IGREN ’ﬂ‘i.!ﬂﬂasluﬂﬁﬂﬂllﬂltlﬂawﬂﬂuﬂﬂaiuﬂaﬂﬁﬂu i]%‘l/]ﬂ“l/ﬂﬂﬂﬂ'l‘i Re-ID LﬂUﬂUﬂulﬂﬂ’Jﬂu

~ = Y

. o w { @ {a 4 < {
Taw ID Riins1udrAguIniganeID anndesdanaa Iinideunanuninaie Taeh

q

J 4 o a 1
1D1ANA (Output) GU’E'Nﬂ§$‘U'Juﬂ1§ﬁEﬂ$ﬂ'§18ﬂ‘]_lﬂ§$‘]_l')uﬂ1§ﬁﬂﬂ1ﬂuﬂﬂa (Object Tracking)tt$l
1 A o Y A d = [V~ = @ @ o o
ANWNNNINIT Re-ID IﬁﬂuﬂlﬂUﬂUﬂumﬂ?ﬂulﬂu ID t1agInu IﬂﬂigﬂUﬂQTNﬁTﬂﬂflUﬂ'ﬁﬂ'l

A v A v 9/ 4 < v ' < v
Re-ID HULT8IINNABDIH NIV 3 1’1ifJﬂﬁ@ﬁﬁu1ﬂﬁ$ﬂﬂlﬂu1ﬂﬁu1uﬂﬂﬁ ﬂ@i]ul]uﬂa@ﬁ
Y
o @ 0 L] [ o
NUELaY 1 4ag2 ANA19U YUADUNITNT Re-ID LL‘U\‘]H_]L! 2 3¥AU 1. N1N1T Re-ID UANAVTN
Y A g 2 o y A & Y A o
NABDINNIYLIQY 2 mﬂuuﬂﬂammﬂuiuﬂaam 1 Lﬂu ID 910Da0dN 1 1ag 2. 1113 Re-ID

v A< 2 o Yy A 3 Yy A o
uﬂﬂamﬂﬂaawmmam 1 Uag 2 mﬂuuﬂﬂammﬂuiuﬂaam 3 L‘]JL! ID 9100893N 3 131N
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Y Y H Y
] =% . . 1 v A v a [ Y] <3
uuuﬂadwﬂﬂinﬂTrackmngt Gl,ullﬁag’/ﬂé}@ﬂaﬂﬂ‘]JWﬂﬂﬂﬁﬂmﬂﬂﬁuﬁ UAIINUUINUAN

71903 (Database)

3.2.5 Twaa Face Detection

' . Person Picture . Face Bounding
Start HBoundlng Box LIStHfrom Bounding BOXH Face Detection H Box List }

v
U

17 3.7 Yumpum I uvasluma Face Detection

o

Face Detection 111H8910A15%11 Object Detection ¥131111511 luii1a1811 Bounding
' g’/ A U 1 o .. ~ J A
Box uoauaazauluniwiu inodine 1141 Face recognition Taa#to1aWa (Output) Ao

9
Bounding Box vaslurthuaazaulunimiv

3.2.6 Jauaa Face Recognition

Start Face Bou_nding A Pic_ture ol Face Recognition Person Re-ID
Box List Bounding Box

v
U

317 3.8 Fuad UM 11U UBII WA Face Recognition

4.l & o ] o o 9
Face Recognition TUNAIINANITNA Face Detection ¥19110153a311uvtuag

o ) ) ! : ¥y & o & ,
Feudeunylunihongudeyaioninluniniwiulag vaswinuuimsld ID ves

9
uﬂﬂauuaﬂugmﬂ?’ay’a (Database)
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3.2.7 M311911U89 Web Application

Login <

no pass

pass

. super admin

Member

Setting camera
angemen

A 4

[ Add ] [Delete] [ Add ][ Delete] [ area ]
management
B/ - \\%
¥ ¥ A 4
{ Live Video w ‘ Profile ‘ ‘ Logout }
J, ¢ ¢ ¢ change
password
name picture ][date&time] [camera Id] [area name

¥

O

317 3.9 FuadUM 311U VBI Web Application



3.3 NM1F9oNUUU Use Case

Admin

Live Camera

Search Previous Video
- name
- picture
- date&time
- camera id
- area name

Add Member
Delete Member

Add Admin

Super Admin

gﬂ‘ﬁ 3.10 Use Case Diagram

3197 3.1 S18azden Login

26

Use Case: MIngsEu
Actor: Admin, Super Admin
< 1 { o U
Main Flow: dhuaunlddldnwhmsdhgszu

Exceptional Flow:

14 username 30 password 7

Y
YUTDAY “Please check your username and password” MININS




M13199 3.2 518a108A Live camera

27

Use Case: @,ﬂé’mwm"ﬂmmuaﬂ
Actor: Admin, Super Admin
< 1 { a 2
Main Flow: Wudn g lFauamnsogndosisestlananuauuuda

Exceptional Flow:

Y
YUABAY “Unable to connect to IP 192.168.1.120” HINNA0IAD

9
Y

Tullannsowouss 1a tazezlasway 1P Tuaundean

wougo lu ld

M319% 3.3 518a198A Search previous video

Use Case: MIAUINIA lodautias
Actor: Admin, Super Admin

; < lg 9 ¥ v a v v & y A
Main Flow: dhaunlddldnuamnsonunmin ledounamauanieyo

YDA (name) 3UN M(picture) TutazIa (date&time) 10

o 9 ¥, 4 g {
1/5281n809 (camera id) 15 0¥UDINUN(area name) UATLTA

Y
FUNNTAUVDITINTNAUT

Exceptional Flow:

E

YUUDANIIN “Not found, Please check your input again” Wn¥e

VOIAIFN AU 11100

15199 3.4 51882108 Add Member

Use Case: MSINVAVIFD
Actor: Admin

< ! { o Q' a
Main Flow: Wuarunlddlganuimsiueaanasn

Exceptional Flow:

Y 9
‘ﬁl!‘fl}’f)ﬂ’ll'm “ID already exists” a2 aINFNFINU




M13199 3.5 51881080 Delete Member

Use Case: MSAVANIFNDONIINTLUY
Actor: Admin
. < 1 o ¥ Y o a = A o 1
Main Flow: duaunlddldnuwhmsaaundn uazlimstudumsaunou
ATMINITAV NN
. ?zlz 9 , 5 ] aa o
Exceptional Flow: | ¥448A21% “Can’t find Id to delete” 110 1wy loAnagsimsau

M13199 3.6 518az0un Add Admin

Use Case: CRETI NGB AT

Actor: Super Admin

S (g 9 ¥ o A g
PudwnIidldanmmsmugquasz o

="

Main Flow:

. z o i v
Exceptional Flow: YUTBANY “Username already exists” Y10 username YDINALLA

Y
FLUUBINY

15190 3.7 518az108a Delete Admin

Use Case: ﬂﬁﬁﬂﬁj}ﬂlmimﬁﬁlﬂﬂinﬂi%ﬂﬂ
Actor: Super Admin
. I =q Y 9n 9 o 9 = Ao
Main Flow: !,']J‘Llﬁ’Ju“VIGl“HEﬁ%ﬁ1uﬂ1ﬂﬁﬁﬂﬁjﬂlmi$ﬂﬂ HaguUNIgUIUNIIAY

nouazimMIaudguasz

S

Exceptional Flow: | ¥449A21% “Can’t find Id to delete” ¥11n 1wy loAnazsimsau




M13199 3.8 518808 Add Camera

Use Case: MIHUNADI
Actor: Admin
< 1 { o A
Main Flow: WuarunlddFanummaiiundes

3 Y
Exceptional Flow: | YUt8A213 “IP already exists” H1A1AY IP Y9INA04H1AU

M13197 3.9 518a208n Delete Camera

Use Case: miﬁ"ljﬂﬁlm’af)ﬂinﬂ‘i%‘lﬁj
Actor: Admin
. 3 Aq YUy Y o Y =~ Ao 1
Main Flow: duaunlddldnuhnmsanndes uaziimsgudumsavnou
INMIAVANIFN
il 3’, 9 ] AA o
Exceptional Flow: UTBANY “Can’t find Id to delete” v110 Ly lodnazrinisau

M319% 3.10 518a1D8A Area management

F [
Use Case: MIRIHUANUT
Actor: Admin
. Qo ] o o < { 4 ]
Main Flow: dhugunliglsnwimstinuavaenluiiuivesusazndos
2 dy IS
VNN
Exceptional Flow: | -




15137 3.11 5189a2198A Change Password

30

Use Case: mMsulasus e
Actor: Admin, Super Admin

I 1 ! . o (J
Main Flow: udmn g lFaunlfsusiaiuvesdnes

Exceptional Flow:

Y
YUADAIY “Please check your password” WINIMs la password

=)

f

M13137 3.12 518a2198A Logout

Use Case: N1799NIINIS VLY
Actor: Admin, Super Admin
I 1 ~ o
Main Flow: dhudunlddlaawihnmsesnainszuy

Exceptional Flow:
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3.4.1 Members

admins
PK | admin _id
members FK |user_id
PE | mem id email
PE | user id password
realpositicn - first_name
PK. | tran_id name ast_name
FK |user_id S role
FK | block_id — section
FK | area_id =
FK | cam_id et -
video_name areas
date PK | area id
time area_name
height igeO detail
width ~— PK | block id
% FK | cam_id =]
¥ FK | area_id = J
AT settings
realRow S——————|PK |cam id
reaiColumn ip
pixelRow location
pixelColumn spec
311l 3.11 msesnuuvg Mdeya

< < a
mawgm%’ayja Member Lﬂu@]’li’lﬁﬂ’lilﬂﬂ“ﬁ}@yjam@\iﬁiJﬂfﬂ

M3197 3.13 5180108AN 119G 1UTBYa Member

ad A aa d a o =
fdl youoanstan | ¥Hadmls s1eazven
PK mem_id INT loAveoasazau¥n
PK user_id TEXT Y52 NAIVOILARTTUITN
A ! Y
- name TEXT Fouoaaaze 19
{ <
- path TEXT Path Tinuginmeih




3.4.2 Admins

32

9

< < X
@]151\1@11!613]}63;!%1 Admin Lﬂuﬁ1'5Nﬂmﬂu%gammé’@uaimu %Qﬁﬂl!ﬁi%ﬂﬁ%%ﬁgﬂ

A <
mutazau lag Super Admin L181¢ Admin nﬂﬂui}zmu%’a

M13197 3.14 18a2BEAM519g MY Admin

A o Y o [
uawﬂmuﬂ"hmmﬂuuaxﬂu

ad A aa d a o =
e FOUDIANIUIN vianwls yasivgn
PK admin_id INT Tofuouanziquaszuy
FK user_id TEXT AR G NIG I A R kiR)
- email TEXT lo@ved admin N1Flums Login
- password TEXT Password U84 admin 19113 Login
- first_name TEXT FoupInAUATZ U
- last name TEXT umaqammé}muaiwu
- role TEXT AuisvergUAaTEUY
3 cﬁ‘ AAY Yo
- section TEXT nunnlasuueuming
3.4.3 Realposition

9 s I < 9 o
AT NIIUVDYA Realposition lﬂu@qﬁ’]\‘lﬂ’lilﬂumayjaﬁaQﬂ1ﬂﬂ’lﬁﬂﬁgiljawa

M3197 3.15 518AZIVEANIIINGIUUDYA Realposition

ad d‘ Aaa d a o =
fe youeansN | vHanls S18asden
PK | tran id INT loAvoatsazmg Process
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Verify member
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3.3.7 1 Setting
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Delete
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4.1 MIsnaaevluiaa Face Detection Using MTCNN
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4.3 M3NAaol3Aa Human Detection Using Faster R-CNN
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