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A5 4.1 Lﬂ?ﬂUlﬁUUﬁ'l recall °U'€NWlﬂ‘Uﬂinwagml']ﬂLﬂa{uuﬂ%u

Fold Recall (%)

Linear Polynomiat RBF CHi2

1 57.00 79.17 83.00 83.17
2 57.83 79.00 80.00 80.17

3 53.33 76.50 79.83 84.17
q 54.83 81.33 96.33 82.83
5 53.83 78.00 83.67 83.33
6 52.17 79.17 89.17 80.33
7 51.17 76.17 84.00 83.50
8 54.83 79.83 81.83 83.00

9 56.83 75.83 85.00 86.17
10 55.83 74.83 85.33 83.83
Aady 54.77 77.98 84.82 83.05

o = ' &% o _ o [ 4 (4
A15197 4.2 Wisuiisuan precision vaunaadnnainnnasuuytu

Fold Precision (%)

Linear Polynormiat RBF CHI2

1 36.38 62.17 81.51 85.45

2 25.46 60.77 85.41 88.42

3 34.86 61.36 84.48 82.38
4 33.13 60.40 49.23 83.67
5 27.37 63.16 83.39 83.20
6 30.87 57.37 75.57 86.38

7 35.25 63.10 84.56 84.49
8 29.72 60.33 83.79 84.84

9 28.11 61.07 84.58 82.72
10 28.63 60.68 82.05 68.07
Anady 30.98 61.04 79.46 82.96




El J .Y as
A15719% 4.3 Wisuiiguan f-measure vasmalindwnainanasuuydu

Fold f-measure (%)

Linear Polynormial RBF CHI2

1 44.42 69.65 82.25 84.29

2 35.35 68.70 82.61 84.09

3 42.16 68.10 82.09 83.27

q 41.31 69.32 65.16 83.25
5 36.29 69.80 83.53 83.27

6 38.79 66.53 81.80 83.25

7 41.74 69.61 84.28 83.99

8 38.55 68.72 82.80 83.91

9 37.62 67.66 84.79 84.41
10 37.85 67.02 83.66 75.13
Aade 39.41 68.51 8130 82.89

ol o ’ a o ¢ ¢ o
AN 4.4 WSauiiigusn accuracy Y9UNAUAINWDIALIALABDIUUYYU

Fold Accuracy (%)

Linear Polynormial RBF CHI2

1 70.48 85.72 92.59 93.59

2 56.24 85.10 93.03 93,72
3 69.72 85.17 92.79 93.00
4 67.76 85.10 78.69 93.10
5 60.90 86.03 93.17 93.07
6 65.93 83.52 91.79 93.31
7 70.45 86.24 93.52 9341
8 63.83 84.97 92.97 93.41
9 61.00 85.00 93.69 93.41
10 62.07 84.76 93.10 88.52
ﬂ"lLQéEJ 64.84 85.16 91.53 92.85
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5199 4.5 WTsuiflguan recall vaunaiindwwasnawmasuuvduiulassdiauseam

tHeu
Fold SVM (%) ANN (%)
1 83.17 51.50
2 80.17 48.33
3 84.17 50.83
4 82.83 50.17
5 83.33 53.67
6 80.33 55.00
7 83.50 48.00
8 83.00 46.00
9 86.17 47.17
10 83.83 50.83
Aady 83.05 50.15
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Ussamiiian
Fold SVM (%) ANN (%)
1 85.45 69.91
2 88.42 59.06
3 82.38 64.76
4 83.67 68.72
5 83.20 70.77
6 86.38 69.92
7 84.49 68.90
8 84.84 67.65
9 82.72 73.13
10 68.07 66.89
Anade 82.96 67.97
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M15199 4.7 WIsuinguan f-measure ‘UENWlﬂUﬂ‘ﬁWWiﬁﬂl'JﬂLﬂasuuﬁ%UﬂUTﬂiq'UqU

Uszamidiey
Fold SVM (%) ANN (%)
1 84.29 59.31
2 84.09 53.16
3 83.27 56.96
4 83.25 58.00
5 83.27 61.04
6 83.25 61.57
7 83.99 56.58
8 83.91 54.76
9 84.41 57.35
10 75.13 57.77
Aady 82.89 57.65
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A15199 4.8 Wsuisuatauutiugrvaunatingnnafatlaimnasuusdusulastne

Uszamiiiau
Fold SVM (%) : ANN (%)
1 93.59 85.38
2 93.72 82.38
3 93.00 84.10
4 93.10 84.97
5 93.07 85.83
6 93.31 85.79
7 93.41 84.76
8 93.41 84.28
9 93.41 85.48
10 88.52 84.62
fAnady 92.85 84.76
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f-measurelinfiv 82.89%
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Video 1 Actual

True False
Predict | True 109 90
False 40 211
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A13197 4.10 Confusion matrix ¥843alamANsAIUAUTMINGUIIIUDIATS

Video 2 Actual
True False
Predict | True 145 37
False 88 792
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Video 3 Actual
True False
Predict | True 211 230
False 45 57
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A15147 4.12 @ recall, precision, f-measure Waz accuracy ¥a4aauIfle

Recall (%) Precision (%) | f-measure (%) | Accuracy (%)
Video 1 54.77 73.15 62.64 71.11
Video 2 79.67 62.23 69.88 88.23
Video 3 47.85 82.42 60.55 74.13
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1. OpenCV %38 Opensource Computer Vision
OpencV ulavan3fisrusauilaidudng q dmdunisusanananmuas
ABNAIMDIITTU ausalRRILTINAUNWILUIUNTUAN 9 LU C/CH+,
Python, Java WWudiu
2. Microsoft Visual Studio
Microsoft Visual Studio iuiaiesiiefitngluntsianneeniuiiuasssuy
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https://www.visualstudio.com/downloads/

3. CMake

cal o v . H v aaia
CMake fagansdusimiunadansudlnaivsenaulume TWaniitenu
a a o 1Y o ° v ")
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\wsosilowanlusunsuAng q 8% Microsoft Visual C++, Eclipse, Qt 1uiu
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QT Creator Wundaslolunsadueundiatuuas GUI annsovhenld
waneszuuUiuRnas wavseadulausiiues OpenCv
https://www.qt.io/download~q‘c—installer?hsCtaTracking=9f6a2170—a938—42df—
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n.1 YUABUNISAAAY OpenCV

1. dm5U C++ runtime Libraries @1115v1n1501718 Inanlaanniivledves
Microsoft lalagmse lne version mﬁmﬂﬂu version a"lzjﬂ %30 C++11 °T‘Jlu
Wwinfu

2. @3y Opensource Computer Vision Tvin1sauluan OpenCV 910
https://opencv.org/releases.html lnaidan Version musz‘u‘uﬂﬁ‘tﬁmiﬁ
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3. Wemilnandfaerldlinduwana exe do91 Opency Aamade

v
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version (luniife 3.4.1) way version ¥4 Visual Studio Nsassuluniife

VC14 uaz VC 15

(1)
(AT
opencv-34.1-vcl
4 vc15.exe
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4. Tvihmssulusunsu@unnuasiden path veslwaasfasseanuilinle

‘”“ 7-Zip self-extracting archive

Egract to

< -
3UN n.3 niieaiden path

5. wasndnsaassdusslnlnawmasnanin

v s | opencv - (] X
Home Share View .
— v P > ThisPC > Seager Disk (D:) » Programs > OpenCV » 34.1 > opencv v Searchope P
Name Date modified Type Size
3 Quick access
& R R build 02-Jun-18 10:57 File folder
sources 30-Mar-18 17:17 File folde
& Downloads * -
£ UCENSED 23-Feb-18 20:59 Text Document 3KB
c) 2 =
o Dosymenty £ UICENSE_FFMPEG.txt 23-Feb-1820:59  Text Document 288
@ Pictures i =] README.md.txt 23-Feb-18 20:59 Text Document 1KB
[ Libraries »
Az Armor TERA
& OneDrive
% This PC
& Network
5 items —;1 -

d o = 8 ' ¢
UM n.4 wivelulwamesnasainfians OpenCV 1a5aduy
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1.2 YUNBUNISAAAY Visual studio

1. Wdules https://www.visualstudio.com/ 1ieviin1sInaalusunsufnsa
Visual studio

8 Microsoft

Visual Studio

Best-in-class tools for any developer

. .
U n.5 wiiuledvas Microsoft

& < ) ¢ v v J L
2. natdon Download Muyanuu Livledazidrlugnia Visual Studio

v

Downloads ielyldidenusuinnvasiusunsuiisesns lunidden Visual

Studio Community 2017 21nUUIN1ATIULKAR

8 Microsoft  Micrasoft 365 Azure Office 365 Oynamics 365 saL Windows 10 More Search Signin

Visual Studio Visual Studic Visual Studio Visual Studio
Community 2017 Professional 2017 Enterprise 2017 Code

Professional cevelover End-t0-end s0tON 0 Code ecting redefined.
100k servcas. and meet demanding Gualty Free. Open source. 4G runs
subscription banefs for 3n¢ scale neads of taams of avanwhare
smali eams al sizes

Release Notes & Docs > Release Notes & Docs )

gﬂﬁ n.6 %" Visual Studio Downloads
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. v " 1§ o
3. ydsnanvlvaniasedu Benlusunsufinga Visual studio MAuliniud
AlFuuiinly

~

[0 Name ¥ Date modified Type Size

" b vs_community_1764510563.15268313.. 20/5/25612345  Application _1178KE

a &
5U#t n.7 lemaulusunsuins Visual studio

4. szuvegligldnudenusziannsiings Wigldiden Desktop development

with C++ 3ndunadyl Install

Installing — Visual Studic Community 2017 — 15.7.1

— dividual p Language packs

Windows (3) Summary

. > Visual Studio core editor

: =- Universal Windows Platform development !] NET desktop development - Bsk el Ch e
| W Create spplications for the Unwersal Windows Piatform Buikd WPF, Windows Forms, and console applications using tofidediopme

Included
ith C3, VB, JavaScript o Con =, Visual Basic. and F=. &
g avaScrpt or oponally l v Visual C#+ core desktop features

Optional
S4m Desktop development with C-+ ] % Juste{n-Time debugger
Build Windows desktop applications using the Microsoft | VC~ +2017 version 15.7 vi4.14 latest v141 tools
Ce= tooiset, ATL or MFC. C++ profiling tools
Windows 10 SDK (10.0.17134.0)
Visual €+ + taols for CMake
Visual G+ + ATL for x86 and x64
Test Adapter for Boost.Test
i ASPNET and web development Azure development 4 Test Adapter for Google Test
? Build web applications using ASP.NET, ASP.NET Core Azure SDKs, 100's, ang projects for developing cloud apos Windows 8.1 SDK and UCRT SDK
HTML/JavaScript and Containers inciuding Docker support. creating resources, and building Containers including... Windows XP support for C++
Visual €++ MFC for x86 and x64
2 C+#/Cul support
! Modutes for Standard Library (expenmental)
| Piihon causlopment ! Yoriags feopmmt IngrediBuild - Build Acceleration

= ,‘;z,:g A - | AR :";:cm m"m":‘m‘s‘"::fm“ 4l Windows 10SDK (10.0.16299.0) for Desktop C+...
Windows 10 SDK (10.0.15063.0) for Desktop C+...
Windows 10 SDK (10.0.14393.0)
Windows 10SDK (10.0.10586.0)

Web & Cloud (7)

Location
CA\Program Files (x86)\Microsoft Visual Studio\2017\Community Change..

By continuing. you agree 10 the license for the Visua/ Studio editon you selected. We aiso offer the abiiity to download ather software with Visual Studio. This software
is licensed separately. a5 set out in the 3rd Party Notices or in its 3 2 you also agree

o - a &
JUT 0.8 wihvaiEaNUsHANYBIMTARAAS

5. seusruuanitilvan uazfadaieuios antunadu Restart lWudwasady
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n.3 A3AeAN Variable va4 OpenCV

1. Whludainamesivhnising Opency ild wagludh
3.4.1\opencv\build\x6a\vc 14 Taed x64 uay veld szuanseiuluauus
aziAdeslarUTELINYBLSEUUURURNT (Mnld vS2017 WRdATUA vels uny
wagmnIsruuUfuintg 32 On TWlY x86 unu Waidlugilnamesdanan
enulnddanin)

WaEWe : dm3U OpenCV 3.4.1 sae¥uiiles VS 2015 way VS 2017 iy

veld - a X

AE-
Bl e e e e
« = v « Programs > OpenCV > 341 > opencv > build > x64 > vc14 v O Searchwld P
Name ) Date modified Type Size
# Quick access
m Deskiop
4 Downioads
& Documents
W Pictures
B uibraries
Az Armor TERA

bin 31-Mar-18 00:13 File folder
lib 01-May-18 18:29 File foider
samples 31-Mar-1800:13 File folder

T

3items = &

Y

3U# n.9 TnawnesiianAs Opencv

2. 37AUUYIN151UA Command Prompt Tunlagn1shunw cmd Tu search

menu Y89 Windows Wazaany31 ne Run as Administrator
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73] D ® Filters \v/

Best match

- Comm
Desktop E© Run as administrator

[ Open file location

Apps
S

W vs2015x - PintoStart rompt
<= Pin to taskbar

W VS2015 x rompt

M VS2015 x86 ARM Cross Tools Command
Prompt

Search suggestions

/O cmd - See web results

£ emd

P o
g‘d‘w n.10 #8937n search cmd aslu search menu

dloWamiiae emd Tunuda IRuridndastai] setx -m OPENCV. DIR *full
path ¥83 OPENCV fiiswihnsialinouusn * Inglidesldiniomune *
29879 setx -m OPENCV._DIR D:\OpenCV\Build\x64\vc 14 nuna
enter

¥n15@af1 path nelu environment variable Tagn1sfinsily search
menu U83 windows AI8A131 advance system settings wagitnlug view

advanced system settings
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Best match

View advanced system settings

Control panel
Search suggestions

L advance system settings - See web
results

L advanced system settings >
R advance system settings windows 10 >
jel

advanced system settings windows
10

L advanced system settings command

R advanced system settings kodi >
L advance system settings in windows A

10 4
L advanced system settings shortcut >

L advanced system settings
performance

L advance system settings|

P> ° .
31]1/! n.11 ¥MN15AURT advance system settings

5. U8l tab Advanced wavidean Environment Variable

CordiaNew (- 14 ~ A A Aa~ fp (= 15 .52

8 & T | ssbcepd] assbceod AaBh(C AaBbce AA B asaveco acsece

- o - . tle £
o B T V- sex X A Y-A-E=s= Environment Variables X [Subtie £
User variables for acer
| CompuerName Hardware Advanced System Protecton Remoid N ¥~ ol 2550 SRR N e g g
F/maue Value ‘
You gged on as make |
Performance Path CAL ta\L AUse.
Visual effects. processor scheduling. memory usage. and vitvalme | TEmp CAUsers\acer\AppData\Local\Temp
a ™ CAUsers\acer\AppData\Local\Temp
1
User Profiies
Deskiop selings related 1o yous sign-n . L .
Set New.. Edit. Delete
Starup and Recovery
System startup. system faiure. and debugging mformation Q‘V 'j:'m . g R
| | Variable Value A
Sel | asliog Destination=file |
ComSpec CAWINDOWS\system32\cmd.exe |
Envionmenty| | CUDA PATH V9.1 CA\Program Files\NVIDIA GPU Computing Toolkit\CUDAWA.1 |
| DriverData CAWindows\System32\Drivers\DriverData
| GTK_BASEPATH CA\Program Files (B6)\GIKSharp\2.12\ |
oK Cancel INTEL_DEV_REDIST C\Program Files (x86\Common Files\Intel\Shared Libraries\ \
MIC_LD_UBRARY_PATH  %INTEL_DEV_REDIST3compileA\lib\mic |
L nocaaccccane & e A
New. Edjt.. Deete
T

P . .
JU# n.12 wii19aidan Environment Variable
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n.13 91ntuluT Path Meglududientuuazn Edit
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-

Environment Variables X

User variables for acer
Variable Value
OneDrive (CA\Users\acer\OneDrive
Path C CA\Use.
TEMP CAUsers\acer\AppData\Local\Temp
T™P CAusers\acer\AppData\Local\Temp

i

L

System variables.
Voriable Value »
NvCL 1RO €A C CUDA 1
NVTOOLSEXT_PATH C:\Program Files\NVIDIA Corporation\NvToolsExt\

| os Windows_NT
Path C\Program Files (XBENC:
PATHEXT COM,EXE,BAT;CI

PROCESSOR_ARCHITECTU  AMD64

"
i _"_-t( uﬁﬁ.l) Dot
o]l o

3U#i n.13 wii1aeiden System Variable

BIU-wexx A-%-A-Be==u5f 5 5-1
ComputerName Hardware Advanced System Protection Remote
Peromance
processor usage, v
Setings . ;P‘
User Prosies [
Desktop setings related o you sign-n o
Songs. ]
Startup and Recovery -~
i
o
Setings...
Environment Variables i
i -;-#"r
et — Lt erasouixt!
1ugauses System Val

P . I v v o
\ena edit Wa298UIINGWII69 System path #8nun 1A¥iIn15na New

waz lden Full Path Y89 OPENCV Directory 111U wazasviignae \bin

29874

Aun1369A1 System Path

| ComputerName Hardware Advanced System Protecton Remote
|

You must be logge

i Performance

- -
changes.

Visual eflects. processor

User Profiles
Desktop selings related (o your sign-in

Starup and Recovery
System startup. system failurs. and debugging information

1 | CAProgram Files\Java\jdk18.0_141\bin

D:\OpenCVABuild\x64\vc14\bin waznea Ok nantiee uduiase

Edit environment variable

CAProgramData\Oracle\Java\javapath
CAWINDOWS\system32

| cAwiNDows

| CAWINDOWS\System32\Wbem

CAWINC

0

CAProgram Files (x86)\NVIDIA Corporation\PhysX\Common

| CAUsers\acer\dnbin i

| CaProgram Files\Microsoft DNX\Dmvm\ i
CAProgram Files\Microsoft SQL Server\120\Tools\Binn\

C:\Program Files\Git\cmd
CAProgram Files (x86)\QuickTime\QT System\

14\bin

CAProgram Files\NVIDIA GPU Computing ToolkiNCUDAW.I\ (|
CAProgram Files\NVIDIA GPU Computing Toolif\CUDAW.I\.. | |
C:\Program Files (x86)\Common Files\Intef\Shared Libraries\r...

gﬂﬁ n.14 n15ReAN System Path
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8. WINABINISATIVABU path Y93 OPENCV Tiinn1sila cmd wagunand

%OPENCV_DIR%\bin wazna enter

n.4 N15MAANYDY Microsoft Visual Studio teldauiu Opencv libraries
1. yhmsdalusunsy Visual Studio delusunsundasldauliviinisna New
Project \dan Template \Ju Visual C++ waz Win32 Project Lﬁanﬁa%aLLax
Directory anufioen1s uavnm OK wlena a¥raaSeduariimiderniuiiy
wanstuin Wivinsieenganmdl Tnefidendiu Console Application waz

L%ﬂﬁ Empty Project wagnm Finish

Win32 Application Wizard - Test ? X
ga Application Settings
Overview Appication type: Add common header fles for:
P settng Windows applcation
) Conscle appication
)
) Statc ibrary
Additonal options:
[¥] Empty project

v

v Se De: it U
v Sequrity Development Ufecyde (SDL)

[ <Prevous | [Thash ][ Gl ]

UM .15 wiiaensadelusidnlg

2. nnuuiiieaielusiaaadadu Tuuiiau Build Type Moguu tools bar 9z
wand Debug %38 Release USIIUANUTNILTUAUUANIIN X64 UTD X86 I

USulu x64 dmsu Windows 64 Un 5o x86 d1m15u Windows 32 O

3Ui n.16 AR Build du¥u Windows 32 uag 64
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3. uSian Solution Explorer U3umugsvemuaslindnuNteveslus

My v X ' ; a & o 5
wanlaasetu (lly Solution) wazmdnidani Properties

‘. Unusual Motion Detection Delws |

gﬂﬁ n.17 %1 Properties

4. Wellanu19e Properties YunLa? Tuduwas Configuration Tulausiuuu
veani1aelviuiuidu Al Configurations tielwn1susugnldauviwuy

Debug uag Release 31nUUlNNAN C/C++ uaziden General AINN

e : lunsdiiiannsauuidu Debug w3e Release lélagliisniusios
U¥uidlu All Configurations usivinu§uidu Debug 3o Release N 15HaA
Pnassilusulasdosinaninds e vin1saeailuluun Debug way lu
Tnun Release elilusunsuvrauldniuund winanusuldidu Al
Configurations agviiisandaiie wavnisuiuaeauuazuansmefudees

nanlutunaunaly



Unusual Motion Detection Deluxe Property Pages

Configuration: | All Configurations

4 Configuration Properties

Debugging
VC++ Directories
4 C/Ces

b Manifest Tool

b Browse Information
b Build Events

b Custom Build Step
b Code Analysis

| Platform: ~ Active(x64)

ST A

Additional #using Directories

Debug Information Format

Common Language RunTime Support
Consume Windows Runtime Extension
Suppress Startup Banner

Wanming Level

Treat Wamnings As Errors

Warning Version

SDL checks

Multi-processor Compilation

| Additional Include Directories
| Specifies one or more directories to add to the include path; separate with semi-colons if more than one.  (/I.. |

o] o] RS

3Ul n.18 d7uvean1s Configuration

5. luduwes Additional Include Directories 1ldangat

$(OPENCV_DIRN.\.\include 97ntiluil Linker > General Tudauwes
Additional Library Directories 1d

¢ o &

AU S(OPENCV_DIR)\ib

Unusual Motion Detection Deluxe Property Pages

v Platform:  Active(x64)

Output File

Show Progress

Version

Enable Incremental Linking
Suppress Startup Banner
Ignore Import Library
Register Output

Per-user Redirection
Additional Library Directories
Link Library Dependencies
Use Library Dependency Inputs
Link Status
Prevent Dil Binding

Treat Linker Waming As Errors
Force File Output

Create Hot Patchable Image
Specify Section Attributes

Output File
The /OUT option overrides the default name and location of the program that the linker creates.

Y

|

i

gﬂﬁ‘ n1.19 d9uve9 Additional Include Directories
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6. U Linker > Input lugu Additional Dependencies WWldsnede libraries

Adindusesld
(onfiguranon Al Congurations v pattorm  AcweOsd) v Coahguration Manager..
4 Contiguration Mrapertes Adatonal Dependencies opency world341 ib.opency world34 14 ib.opency cudaanthm !
Conwr 1gnore A Detaut Liorares
Ignare Specitic Deetat | ibrares
VCo + Divectones Moduse Detintion b 4e

b CCre A Mode 1O AssemDry

* Unker [arduyyerindcoouin IR
Ganer force Symej OO Depenencies
ot Oetay Loadl
Master hie Assemony (] POV mORGWLID ail
Detuggng | ovencs moriasiane ]
Sysvem I |
Ooumaaton f-— {
Embedided 0L | Evaunted vaiue: |
Winaows Metasats | opency_word ML
Advanced | opency monal4iaso
A Ogions
Command Line

D Nssiiust Yool | innerted vaises:

i | ——c2io -

b AML Document Generator I asi2in

b Beowse mtcrmapon im

b Buda Events M

b Cumtom Bud Step Addwionsi Def /-

5 Codb Rnshen (7] inneat from paent or project detauits Meooss»

— (5] o f
. By

] - A " a0
UM .20 nihealdsrede Libraries Andu

% YY) a . . 1 [ J
TumswannszuudihseYedaases Libraries Mdaviisi

vanewmn : luduimnld Al Configuration Wiviansld Libraries Mawuy
301.dll 5550 MALUY 341d.dll & dU 7§l d el libraries dmiunis
debug uaziiliififte libraries 184 Release mode Fansidenldiinasiovun
uavUszAvsnmaeuni package 113U Release luowan axtfuasdoadon
Tiauacldwihiisidurindu widwnnld confie wuu debug uas release
wenAuitlalld Al Configuration nellu Debug mode Wldiawiz dil fiasine
¢e d winudmsu debug uavd w3y release mode lildaws dil Unidi
13i d d1wu libraries world 10y libraries il libraries sauileridu

w50 libraries doaiolivimuauar azuulu pre-built libraries 3@ libraries

o o e o P Qv A ' & v ° v
‘/Wnﬂ']3ﬂq?u‘Iwaﬂu'lLlaz\luuﬂ1§U5Uum\ﬂ‘ULWUQLLﬂ world ANFBUNINIULEAD

) . . . g o v 1
Tudauves CUDA libraries ¥84 Nvidia 114 GPU lun1sdieussuiadies
. ﬁ. o | e & 3 d o 1 d é
include 1WL31n world MINTINSUSUWAS libraries 71 pre-built 1u&? &4

NANMIUTUNBUVDI CMAKE sinly
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7. \dleld libraries M3 duissusosudn na OK Wuduasanisaeanlu Visual
Studio NM1513unlY Libraries inaniiieslamds #include <> Tu source lwa

auunAnansaisenlgaiu OpenCV libraries 16
n.5 n’lsﬁﬂé’auazé’adﬂﬂimsu QT
1. ludasulest https//www.qtio/download anntuliden Open Source
(Qt i o o e o 3 0 (R

Commercial Open Source
Free Trial Usage under (LIGPL v3 license

@ Rights & Obligations - Commercial rights to protect your code . Rights 8 Obligatians - An obligation to share changes to Ot source
A code hd

Btary where anly you 30 control and

T, uSer enperence and distrition

we are refarmng o freedom not prce (| To protect

our intellectual pro 0ur mghts. thers from denying you these nghts or askng you to
surrende the g ve certain responsiies f you distroute copres of
the software & # vOu MOGHy ¢ responsiiibes 10 rESPECE the freedom of others” ~ G
Bl e
The majority of the Ot modules are icensed under LGPLY 3 meanng that vou
What you get What you get
© Essentials ¥ © Essentials .
These are the APis and kbranes tat provide the Backbone of Ot Qt contans 3 nch These are the AP and korares that provide the backbone of QL. Qt contans a rch

sU#i n.21 Gulesdves QT

2. ilenatu Go open source udarddluSidantimils IWidouawiuinm
ATUENIGAVBINUITE ¢ LVYBAIIU “We do recommend you use the
online installer for the best installation experience, however if you are
looking for offline packages you can get them here.” Wnadl offline
packages you can get them here dleandmiamiinaauuusenladls

\@endl Windows Host (QT version Aldlun1swaunseuude 5.10.1 64 bits)
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Offline Installers

Qt offline installer is a stand-alone binary package including Qt libraries and Qt
Creator,

Linux Host
» Qt 5.11.0 for Linux 64-bit (1.2 GB) (info)
mac0S Host

» Qt 5.11.0 for mac0S (2.7 GB) (o)

Windows Host

» Qt 5.11.0 for Windows (2.4 GB)  (info)

<
3UT n.22 wiveaiiiivanuuvaanlad

@ o P dy N % 1l
3. waannaiivandusa Welusunsuusnazwudniidu Settings ogiiyuan

9

Y &

1 y & v o @ p [% o a
F1e Yuilaglilganunsauiuan Proxy Settings 161 wallipsninmshnsadu

wuusavlainiliisieausuandand anansanadudalulaviug
X
Qt 5.11.0 Setup

Welcome to the Qt 5.11.0 installer

This installer provides you with the open source version of Qt 5.11.0.

You have the option to log in using your Qt Account credentials (e.g. Qt Forum
login).

If you do not have a Qt Account yet, you can opt to create one in the next step.

gﬂﬁ n.23 nii19aU3uAI Proxy Settings



4. daundumirae Log in Tsivinmsna Skip 58 Log in/Register auazaIn

X
« Qt 5.11.0 Setup

Qt Account - Your unified login to everything Qt

Please log in to Qt Account
Login [Email
!Password

Eorgot password?

Need a Qt Account?
Sign-up I‘Jalm emall address

]
|Password |
[Conﬁm\ Password }

[] 1accept the service terms.

3U7 n.24 w198 Log in

¢a MO ° o 2 A
5. donlwaneifnalusunsy wazyinaATemInggnAemin Associate

common file types with QT Creator

{ Qt 5.11.0 Setup

Installation Folder

Please specify the directory where Qt 5.11.0 will be installed.
[c:\at\ats.11.0 || Browse... |

[~] Associate common file types with Qt Creator.

o 2 ¥
JUT n.25 ideninamaiAnasiusunsy
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6. wintinuazdl Package Tidendnds Inedenande QT 5.xx.x way Tools

- Qt 5.11.0 Setup

Select Components
Please select the components you want to install.
v E] Qt IDE, Internationalization,
> Oatsi1o mhr;nm
2 E]Ym This component will occupy
approximately 361.85 MiB on
your hard disk drive.

Defgut | SelectAll | DeselectAll |

_ Concal |
o ab il LY
U n.26 wiinveLden Package WaRAAAY
S

Tvinsidenvenediaan QT 5.x.xx wag Tools Tudes QT 5xxx Wden
MSVC 201x xx-bit 1ae 1dontaes¥umu Microsoft Visual studio wazdndi
denldinludunounouniril feog1e dm3u Visual Studio 2015 64 bits
Tidenil MSVC 2015 64 bit

- Qt 5.11.0 Setup

Select Components

Please select the components you want to install.

e | t5.11.0 Prebuitt Components
‘ g E]QlS.ﬂ.O ) TMHPSVCZMSG:‘.M

? [C] MSVC 2015 32-bit m: el 43¢ s on

| (] MSVC 2015 64-bit | your hard disk drive.
| (] MSVC 2017 64-bit
[ MinGW 5.3.0 32 bit
] UWP ARMV7 (MSVC...
[C] UWP x64 (MSVC 20...
[J UWP x86 (MSVC 20...
| (] UWP ARMVT (MSVC...
] UWP x64 (MSVC 20...
] UWP x86 (MSVC 20...
[ Android x86 2

Defau | SelectAll | Deselect All

o] o

< o o
3U#l n.27 edduves QT Aldlunswaszuy
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7. deunlMasuvenesiiden Tools wagidan QT Creator

- Qt 5.11.0 Setup

Select Components

Please select the components you want to install.

[J Qt purchasing
[J Qt Virtual Keyboard
[] Qt WebEngine

v (] Tools
Qt Creator 4.6.1

[J MinGW 5.3.0

[] Qt Network Authori...
[] Qt Remote Objects ...
[] Qt WebGL Streamin..
[ at Script (Deprecat...

Qt Creator 46.1 CD...

~

[ strawberry Perl 5.22....

v

CDB Debugger support for Qt
Creator

This component will occupy

approximately 9.31 MIB on your
hard disk drive.

E‘Uﬁ .28 1@@an QT Creator
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8. Tumihseuuduminge License Agreement 1viiianld License QT Installer

LGPL License Agreement uagidien | have read... 3nnuunadudinlusely

o ° a o a dau s
3oy 9 WhnsAeduarsensinaaliiasadu

9. Tumslda QT lumsviwnhaedasefld Wilalusunsy QT Creator Juun

fENISRUNLL Windows Search 71 QT Creator
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73] D ® Filters \v/

Best match

m Qt Creator 4.6.0 (Community)
Desktop app

Search suggestions

L gt creator - see web results
L gt creator online

L gt creator software

gt creator download

qt creator ubuntu

gt creator build

qt creator opencv

© ©® o o Yo

build qt creator from source

L qtcreator] 4.6.0 (Comr

5UT n.29 Aumlusunsu QT Creator

10. Tuntvelusunsu vuuaumydelieliidenit Project uagnaluiaiosmung

+ New Project \eyinn1sasss i

bompes |
[ Tutoriak
New to Qt?

Lean how to develop
your own applcations and
xplore Q¢ Creator.

[ Get Started Now |

T r
[+ NewProjear | & Open Project |
Sessions Recent Projects
8o e 34 d

A rks\Computer Science\ext exam\570503 15\3_S7050315_3\3_S7050315 3.pro

meligence Surveiance System

DAWorks\Computer Projechar _Surveilance _Survelance_System.pro

-

C\QUExamples\Qt-5.10,\sqf\books\books.pro

sU#l .30 ni19slUsunsu QT Creator

11. n@ New Project asiintnaslustinans¥u ludruves Project Iidenidu

. . < ° v ' a 1w v -
Application wazann1snazi QT unldlunisasrdrudasienugldanuis

\d@an QT Widgets Application
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@ New Project X
Choose a template: Al Templates  ~
= IE'E Qt Widgets Application Creates a Qt application for the desktop.

Application S Includes a Qt Designer-based main
Library window.
Other Project Qt Console Application Preselects a desktop Gt for building the
Non-Qt Project application If available.
Import Project [D Qt Quick Application - Empty

Files and Classes

g! Qt Quick Application - Scroll

@ Qt Quick Application - Stack
w Qt Quick Application - Swipe
EB Qt Quick Application - Canvas 3C

€ e N s .. >

i - P~ £
U7 n.31 wieadanyssinnvesiusiiadiasn ey

41 1 1 a ay v 1 % 1 5 1
12. fionau Choose... ntidnazlauaziladnniinsafunduntisissan
2 R | - - ¢ 4 & Wy ¥
Project 4f¥a Project uazideninainesi Project sxgnifiuld 91ntiuna

Uul Next

[3) Qt Widgets Application

Introduction and Project Location

& Location
Kits This wizard g a Qt Widgets Appl project. The derives by default from QApplication and includes an
Details empty widget.
Summary

Create in: |D: omputer \Senior Project\QT Project  Browse..
[] use as default project location

P - - o
UM n.32 danlawmasiitiu Project

- -

13. fpanAenisiden Tools ayld Tuiiteeiiiios QT 5.xxx MSVC 2015 64 bit

< v Y gvo o v v o ' f
LWENE)UW!EJ']Wl']‘IJU‘L'VWI"ILﬂ?@\lﬁuqﬂgﬂﬂaﬂ‘"u’] Tools mna’nuasnm@u Next
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& [T Qt Widgets Application

Kit Selection
Location
 Kits The following kits can be used for project untitied:
Details [Type to filter kits by name...
Summary Select all kits
Desktop Qt 5.10.1 MSVC2015 64bit Details v

< o
3UTl n.33 18an Tool il#lun1swaiun

14. lumhesdaunazianiseasdonvasnana (Class) JefiswaziBondall
1) Class Name : 1Jufevesrarandnilélulusunsy
2) Base Class : unmsssyamaiiaaandnazying inheritance w4
aluTusunsy Fsuuzdrliuiuidu QMainwindow 1a1138wdu
Aanailduansualuumtivendn
3) Header file : \Julnd Header wos Class ndndsdosesaonndoaiu
Class Name Tudusiy
4) Source file : INddmdnvaslusunsy dsforeasaenadasiu Class
Name Tudugugufiu
5) Generate form :TﬁldLﬂgaawuﬂﬂgﬂﬁaaLaﬂ"a’ \Howndedldduldn
(Code) mugriulnaniheedasedldvidulndusndranmn (IWa ui
6) From File : wnideonld Generate Form ﬁiLﬁ@ﬂﬁ%‘l‘ﬁ'ﬂﬂﬁ \den
Folwduwana ui Fafesaenndosiude Class Name fiarldluntsyin
ulwdsudeyaveansiinynegueglulwaiuargrldlagingdy q

Tuau
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& [T Qt Widgets Application

Class Information

Location
Kits Specify basic information about the classes for which you want to generate skeleton source code files.
= Details
Summary Class name: | d ]
Bosecass:  QMainWindow : ' 55
Header file: | h |
Source file: | pp |
Generate form: [V]
Form file: ,r ul J
(oot ] concat |

< a
U N.34 MUEAITI982IB8AYDIAANE

15. luniisinsgavinsazuanadeyaasurainnisadne Project azladoyasylsun
114 lneludruves version control wnld Github @usatdenysuusialn

d 1 o/ e . .
Wausanu Git LAlnensa wagna Finish

& [T Qt Widgets Application

Project Management

Location
G s 0 LTI 0 L R
@ Summary Add to version control: i<None> -~ P ) > 3 - ;?‘f}”""
Files to be added in

D:\Works\Computer Science\Senior Project\QT Project\untitled:
main.cpp

mainwindow.cpp

mainwindow.h

mainwindow.ui
untitled.pro

< v
JUN n.35 wihagunanisasne Project

P v . ¥ ¢ @ 1 ¢y )
16. ias1s Project waSaduazlalnanan 9 uwisvun 5 Indsenude pro 1

g, .ui 1198, .cpp 2 198 waz .h 1 1nd

Y oo

Touusasinaiivtinnsal
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pro : WwdlAelvdmuaulaswainmned1awes Project AuAns link
libraries, version control lUaufian15¥iauves compiler Taglvviinis
" . . & o v Y vald v o o

link libraries yiavuainesldves OpenCV 139n28fds INCLUDEPATH

+= hay LIBS += 19U

INCLUDEPATH +=
D:\\Programs\\OpenCV\\3.4.1\\opencv\\build\\include
LIBS += -
LD:\\Programs\\OpenCV\\3.4.1\\opencv\\build\\x64\\vc 14\\lib\
lopencv_imgproc341\
lopencv_imgproc341d\
lopencv_objdetect341\
lopencv_objdetect341d\
lopencv_optflow341\
lopencv._optflow341d\
lopencv_video341\
lopencv_video341d\
lopencv_videoio341\
lopencv_videoio341d\
lopencv_videostab341\
lopencv_videostab341d\
lopencv_world341\
lopencv_world341d\
lopencv_xfeatures2d341\
lopencv_xfeatures2d341d\
lopencv_ximgproc341\
lopencv_ximgproc341d\
lopencv_xobjdetect341\
lopencv_xobjdetect341d\

g
& v £

ui - Wdldulwddwiuiiudeyantiaeasedldnuiunsinynegnalilu

v

Ingdwmiugnisnldmelngdu q Tussuu wagldlumsesnuuuninvedasie

Hlidnee
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b 1T ulnE Header dusunasldsuarunsaldnuldwiiounisileu

TUswnsuNIE C wag C++ Maly

cpp : lun13a§ns Project Aausnazusvneuludae 2 Inddefude
main.cpp wa¥ Project_name.cpp 1a8 main.cpp tulndiEudunisvinau
voslusunsy Tﬂmﬁa%'uiﬂiunsu‘lwéﬁwgﬂL‘i'anfiau"LWé cpp Wdu Falae
Unfezliunzdedlndil nsifeulusunsunazerudu q agluvilulng

. & ¢ . ¢l a 1 al
Project_name.cpp wiulaeil g ui wazlwdtiarfnsonueglaganusaiien

Yoyan1u object ui loae

wwrewmg : lunmsdeulusunsulu QT Widget A5y Timer v3e Thread Tu

nsdey fazdumiedasedugldarlinevaussuniinisdszinasviaia

€

2N

U

n.6 N158319 Custom Libraries Package dwsuldluszuu

Tuduneuilfinudnduiliosainsyuuiesnis libraries uradanlaifily pre-built

% 2 < v W 5 o O v ' 5 3 ; 2
libraries AiXnAU libraries ¥a491nAUMaau lutuAY W Cuda libraries wag QT libraries

= v & " d P 3 x oM VY U
Faluszuulevisans libraries aelusyuu n1sa31e Custom Libraries Package vinlanstunau

vn1sa1adlnan CMake 91n3uled https://cmake.org/download/ Tae
- o & . e a wa
\ien platform Tuiiifie Windows uazidien x64 w3e x86 mMuszuuUfURN1S

wazidaniuunuy Installer



Acmake About v  Resources v  Developer Resources v
Platform Files
Unix/Linux Source (has \n line feeds) cmake-3.11.3.tar.gz

cmake-3.11.3tar.Z

Windows Source (has \r\n line feeds) cmake-3.11.3.zip

Binary distributions:
Platform Files
Windows win64-x64 Installer: tool has changed. Unii Il CMake 3.4 or lower first! cmake-3.11.3-win64-x64.msi
Windows win64-x64 ZIP cmake-3.11.3-win64-x64.zip
Windows win32-x86 Installer: ller tool has changed. L CMake 3.4 or lower first! cmake-3.11.3-win32-x86.msi
Windows win32-x86 ZIP cmake-3.11.3-win32-x86.zip

< v a &
JUN n.36 wiaeaiiivandadnns CMake
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Download O

2. Tudumeuvesnisinasluaiuves Install Options 1lden Add CMake to

the System PATH for all user #3® for current user

ﬂ Install Options =

Install Options
Choose options for installing CMake 3.11.3

By default CMake does not add its directory to the system PATH.

(O Do not add CMake to the system PATH
(@ Add CMake to the system PATH for all users
(O Add CMake to the system PATH for the current user

[[] create cMake Desktop Icon

X

A

gﬂﬁ n.37 \@an Option fiaufnns CMake

a v a ¥ v a4 o a &
3. @eninamesNAaIn1sAnga 9NUNA Next LIWDYINNISAARY
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18 CMake Setup - B
Destination Folder
Click Next to install to the default folder or click Change to choose another.
Install CMake to:

C:\Program Files\CMake\

Change...

s e
<l - o a &
JUN n.38 \@aninanaindasnsinnslusunsy

Waluswnsy CMake Tuunsmenisauviluy Windows search 71 CMake way

1@on CMake-GUI

B 0D @ Filters \/
Best match

[ Cmake

*" Run command

AppsO

A CMake (cmake-gui)

# cmake-3.11.3-win64-x64.msi
# Uninstall CMake

Documents

@ CMake Documentation
Search suggestions

P Cmake - See web results

L CMake (cmake-gui)|

31]71' n.39 AunIlUsINSY Cmake Tu Windows Search
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5. Tunthweslusunsu aziidauvas source code folder Uag binaries folder
ludu source code Tidaninaimes 3.4.1/opencv/sources ku full path
Fauduil source folder ¢ FBEN
D:/Programs/OpenCV/3.4. 1/opencv/sources @ Binaries folder lvidan
Aldnudesns wsgludnianudnd libraries fign build Fualmalay
9¢ f9E19 D/Programs/OpenCV/3.4.1/opencv/build Libraries ﬁgn
build Tvsiazaglu build folder

Where is the source code: [n:/ﬁngrunyomﬂ.ﬂ.llopenwlwws | mgg-};
Where to build the b [:/Programs/Opency/3.4.1/opency/build v Browse Bulld...
Search: [ | [ Grouped [] Advanced |4k Add Entry | | ¥ Remove Entry |
Name Value 2

]
]
]
V]
]
]
LE]

Press Configure to update and display new values in red, then press Generate to generate selected build files.
Configwe | Generate Open Project | Current Generotor: Visual Studio 14 2015 Win64

r

.

d P
3U# n.40 Honlnanasfinns
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d o v 5 A { I‘; !
6. \dlaidien path w@iassuiossansinanasuas inail Configure Lo

libraries aiiviiaelviiden generator dm3U Project Fuwn Tiden Visual

Studio #luay wag Version T4 64 bit ¥3e 32 bit wazn Finish

) A

st |
&l

Specfy the generator for this project

A el ot -

64 bit compiler

/
bl

=i
JUN n.41 wieelviden generator

o o - oy | a v ' L v v

7. \le Configure l@3aduasiitonnuusveniivowinuans 9ndu TiideuAum

- - [ v o
wagAIvIvunegny BUILD_opencv_world , WITH_CUDA (dwmnlgsesiu
¢ a - ) ) o
LQWW&‘ﬂ’]iﬂQSﬂ@NW’JLWQ%%SQ Nvidia (M1UU) Lay W|TH_QT ANUUNAN

- v v . z o 5 P "

Generate \Wa@319v03ya libraries a5V build 1l generate \aSaauaedl

v v v ' 5 v n] . o a
UDAIMULLAAIUUNRUIIDATUAN mnuu’lwnﬂw Open PrOJeCt NINSLUA

Visual Studio 7iléisarnlilumeu Configure Jusnday Solution S1uausn
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%+ ALL BUILD

P~ o d a 5 . dY
JU# n.42 wiiveuasaniide Visual studio NneAld

8. 9 nvuliidentdu version x64/x86 MuN1591191u wazilAsuldulnue
Debug niululnanes CMakeTargets Iaanund ALL_BUILD wazidian
Build Tudumeuiionsldanuuannia 20 Faluswazunelwg libraries a19dl
YuAlle 10 GB Fuagfuinden libraries lathilutunou generate iile build
debug @3eaulsiuasuiulnun Release uasvidulionfu seouiadadu

wazUaluswnsule
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sU#l .43 sihns Build

9. wntudle built lasaniansiuunuds Wiinasluddnawesilldidenienls
luvnuragluminae CMake lagagwuirdiivanesogneaunis lnslwainas
e bin was lib WhihnsdnasnwaztiluBlulwamesd build ves
Opencv 3.4.1 6178814 3.4.1\opencv\build wazlnaines bin way lib v
ilulilulwamesves opency visual studio libraries Fadovadlnanosay
wansinefulumunesturesssuuyiRnisuaglusunsu Visual Studio 7il4

79879 3.4.1\opencv\build\x64\vc14

° ) . . a wva a ° ) ' o
dM3Y Visual Studio 2015 wazsyuuuuAnisuuu 64 Un vnmsnaviunnegeign
213 asdunisiadadudunaunisindawasiriavunvenIasilandasldnisluszuuiii

$909058Y
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NANISNAAIVINISES 1 ULAaN7Y

a = =
L‘Vlﬂuﬂﬂ'ﬁﬁﬂui‘lla\“ﬂiaﬂ

& 4 o L L L a b} 4 ¥ -
Wosnlunsidanldlumaniiuiwaiuissuutisyiadansey ladinsidnatinues

mMieuiveunInuLiigaeuy 2 ailla Ao dwnainnameiuuriu uatlassitguszam

- @ - oo a a <
Wisn uiauielilalunaniivssansamanniian

o~ & o o v a o ¢ ¢
2.1 Naa“ﬁ‘ua@hlﬂaﬂwwu'\ﬂ')ﬁll“ﬂuaﬂ““asﬂl')ﬁkmaiu&lﬁ%u

P~ o . oo
A1519% 9.1 NaAWSN A NARILLA Linear Tinuunls C-value = 0.1

TP | FN | FP | TN Recall Precision | F-measure | Accuracy
11342 | 258 | 598 | 1702 57 36.383 44416 70.483
2| 347 | 253 11016[1284| 57.833 25.459 35.354 56.241
31320 | 280 | 598 [1702| 53.333 34,858 42.16 69.724
4 1329|271 | 664 |1636| 54833 233130 41.306 67.759
51323 | 277 | 857 |1443| 53.833 2853 36.292 60.897
6 | 313 | 287 | 701 [1599| 52.167 30.868 38.786 65.931
71307 | 293|564 |1736| 51.167 35.247 41.741 70.448
8 1329 2% =57 8:-15221) /54853 29.72 38.547
9

37.853 62.069
Average 64.838

- o . a o
A157971 0.2 HaawsldaniAasLua Polynomial #in1uunlit gramma = 0.05, degree =

3, coef = 1, C-value = 0.1

TP [ FN | FP | TN Recall Precision | F-measure | Accuracy
11463 | 137 | 350 |1950| 77.167 56.95 65.535 83.207
2 1431|169 | 369 |1931| 71.833 53.875
4 384 (1916 63.617 81.897
51438 | 162 | 376 |1924 73 53.808 61.952 81.448
6 | 448 | 152 | 336 |1964| 74.667 57.143 64.74 83.172
7 | 439 | 161 | 382 |1918| 73.167 53471 61.787 81.276
81410 | 190 | 308 [1992] 68.333 57.103 62.215 82.828
9 | 452 | 148 | 404 [1896] 75.333 52.804 62.088 80.966
10| 436 | 164 | 342 |1958| 72.667 56.041 63.28 82.552

Average 82.1035
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i s . oo
A15197 0.3 wadwshldanniaasuua Polynomial fifmualyl gramma = 0.075, degree

= 4, coef = 1, C-value = 0.1

TP | FN FP | TN Recall Precision | F-measure | Accuracy
1| 475 | 125 | 289 | 2011 | 79.167 62.173 69.648 85.724
2 | 474 | 126 | 306 | 1994 79 60.769 68.696 85.103
3| 459 | 141 | 289 | 2011 76.5 61.364 68.101 85.172
4 | 488 | 112 | 320 | 1980 | 81.333 60.396 69.318 85.103
5| 468 | 132 | 273 | 2027 78 63.158 69.799 86.034
6 | 475 | 125 | 353 [ 1947 | 79.167 57.367 66.527 83.517
7 | 457 | 143 | 256 | 2044 | 76.167 64.095 69.611 86.241
8 | 479 | 121 | 315 | 1985| 79.833 60.327 68.723 84.966
9 | 455 | 145 | 290 | 2010| 75.833 61.074 67.658 85
10| 449 | 151 | 291 | 2009 | 74.833 60.676 67.015 84.759
Average 85.1619

= o o
a15197 2.4 wadwsTldaninosuua RBF firmualy gramma = 0.05, C-value = 0.1

TP | FN [ FP | TN Recall Precision | F-measure | Accuracy
11479 | 121|126 12174 79.833 79.174 79.502 91.483
21473 | 127 | 109 |2191| 78.833 81.271 80.033 91.862
31527 | 73 | 212 |2088| 87.833 71313 78.716 [ 90.172
4 | 437 | 163 | 77 |2223| 72.833 85.019 78.456 91.724
51470 ] 130 | 101 [2199] 78.333 82.312 80.273 92.034
6 | 64 | 536 3 [2297| 10.667 95.522 19.191 81.414
7 | 484 | 116 | 127 |2173| 80.667 79.214 79.934 91.621
8 | 478 | 122 | 138 [2162] 79.667 77.597 78.618 91.034
9
10| 452 | 148 | 100 [2200]| 75.333 81.884 78.472 91.448

Average 90.5206

o o oo
A157971 0.5 HadwSTMaInAasuUA RBF finuuali gramma = 0.025, C-value = 0.1

TP FN FP | TN Recall Precision | F-measure | Accuracy
11458 | 142 | 143 |2157| 76.333 76.206 76.269 90.172
21477 | 123 | 194 12106 79.5 71.088 75.059 89.069
3
4 | 513 | 87 | 232 [2068 85.5 68.859 76.282 89
51482 | 118 | 137 |2163]| 80.333 77.868 79.081 91.207
6 | 478 | 122 | 127 [2173] 79.667 79.008 79.336 91.414
71454 | 146 | 115 [2185] 75.667 79.789 77.673 91
8 | 508 | 92 | 251 [2049| 84.667 66.93 74.761 88.172
9 | 434 | 166 | 147 |2153| 72.333 74.699 73.497 89.207
10| 447 | 153 | 159 | 2141 74.5 73762 74.129 89.241

Average 89.9068




- o a o
P57 1.6 nadwsldaInAasuua RBF firnuuali gramma = 0.075, C-value = 0.1

TP | FN | FP | TN Recall Precision | F-measure | Accuracy
11498 | 102 | 113 (2187 83 81.506 82.246 92.586
21480 | 120 | 82 [2218 80 85.409 82.616 93.034
31479 | 121 | 88 |2212] 79.833 84.48 82.091 92.793
4 | 578 | 22 | 596 |1704] 96.333 49.233 65.163 78.69
5 1502| 98 | 100 |2200| 83.667 83.389 83528 [ 93.172
6 | 535 | 65 | 173 |2127]| 89.167 75.565 81.804 91.793
7 1504] 96 [ 92 [2208 84 84.564 84.281 93517
81491 | 109 | 95 [2205] 81.833 83.788 82.799 92.966
9 [ 510 | 90 [ 93 |2207 85 84.577 84.788 93.69
10| 512 | 88 | 112 [2188]| 85.333 82.051 83.66 93.103

Average 91.5344

P~ o =
A15797 0.7 wadwsildanniaasuua Chi2 fidvuali gramma = 0.025, C-value = 2

TP | FN | FP | TN Recall Precision | F-measure | Accuracy

1 |572| 28 | 485 [1815| 95.333 54.115 69.04 82.31

2 | 563 | 37 | 347 [1953] 93.833 61.868 74.569 86.759

3 | 589}y 15=~535A 116b 97.5 52.232 68.023 81.034

4 59771

5 B ™ ~ [ j

6 72.145

7 | 577 | 23 | 476 [1824] 96.167 54.796 69.813 82.793

8 | 568 | 32 [ 416 [1884| 94.667 57.724 71.718 84.552

9 | 565 | 35 | 381 [1919]| 94.167 59.725 73.092 85.655

10] 560 | 40 | 469 |1831| 93.333 54422 68.754 82.448
Average 83.962

o o - -
A15197 0.8 wadwsitldanniaasuua Chi2 fifivualé gramma = 0.05, C-value = 2

TP [ FN | FP | TN Recall Precision | F-measure | Accuracy
11579 21 | 773 | 1527 96.5 42.825 59.323 72.621
2 130]470| 2 |2298| 21.667 98.485 35752 83.724
31582 18 | 747 | 1553 97 43,792 60.342 r 73.621
4 | 295|305 | 22 [2278| 49.167 93.06 64.341 88.724
5
6 | 1221478 | 6 |2294| 20.333 95.313 33516 83.31
7 1590 | 10 [1333]| 967 | 98.333 30.681 46.769 53.69
8 | 154|446 | 4 |2296| 25.667 97.468 40.634 84.483
9 [ 580 | 20 [1011]1289| 96.667 36.455 52.944 64.448
10| 374 | 226 | 28 [2272]| 62.333 93.035 74.651 91.241

Average 77.7103
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a o -
A15797 9.9 HadnsTldaInAesIUa Chi2 fifvuali gramma = 0.075, C-value = 0.1

TP | FN | FP [ TN Recall Precision | F-measure | Accuracy
11491 | 109 [ 295 |2005| 81.833 62.468 70.851 86.069
2 83.109
3
4 76.347 91.069
514311169 | 94 |2206] 71.833 82.095 76.622 90.931
6 | 433 | 167 | 93 |2207| 72.167 82.319 76.909 91.034
7| 161)439| 17 [2283] 26.833 90.449 41.388 84.276
8 1481|119 | 202 |2098| 80.167 70.425 74981 88.931
9 | 261|339 41 |2259 435 86.424 57871 t 86.897
10| 438 | 162 | 77 [2223 73 85.049 78.565 91.759

Average 89.3794

P o A idoe
A15797 ¥.10 wadwsildarniaesuua Chi2 fitawuali gramma = 0.05, C-value = 0.1

TP | FN. [ FP | TN Recall Precision | F-measure | Accuracy
11499 | 101 | 85 [2215] 83.167 85.445 84.291 93.586
2 80.167 88.419
3
4 83.249 93.103
5 500|100 | 101 |2199] 83.333 83.195 83.264 93.069
6 | 482 | 118 | 76 |2224] 80.333 86.38 83.247 93.31
715011 99 | 92 |2208 83.5 84.486 83.99 93414
8 | 498 | 102 | 89 |2211 83 84.838 83.909 93.414
9 | 517 | 83 | 108 |2192]| 86.167 82.72 84.408 93.414
10| 503 | 97 | 236 |2064| 83.833 68.065 75131 [ 88517

Average 92.8551

v ¢ a o ) a o ¢ ¢ -
U.2 Naawmadumamwwmmamauﬂwwwamnﬂmastmwu

o o ' oo \ s o
A15197 ¥.11 waansitldanlassneyszamifion finvuali Sigmoid = 0.1, Hidden

layer = 50, Learning rate = 0.1

TP | FN | FP | TN Recall Precision | F-measure | Accuracy
11309 ] 291 133 2167 51.5 69.91 59.309 85.379
21290 | 310 | 201 |2099| 48.333 59.063 53.162 82.379
4 57.996 84.966
5 1322|278 | 133 |2167| 53.667 70.769 61.043 85.828
6 | 330 | 270 | 142 | 2158 55 69915 61.567 85.793
7 1288|312 | 130 |2170 48 68.9 56.582 r 84.759
8 | 276 | 324 | 132 |2168 46 67.647 54.762 84.276
9 | 283 | 317 | 104 |2196| 47.167 73.127 57.346 85.483
10 305 | 295 [ 151 [2149]| 50.833 66.886 57.765 84.621

Average 84.7587






