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ABSTRACT

TITLE : APPLYING KALMAN FILTER WITH FINGERPRINT TECHNIQUE FOR
INDOOR NAVIGATION: A CASE STUDY OF SECOND FLOOR OF
RESEARCH BUILDING FACULTY OF SCIENCE, UBON RATCHATHANI

UNIVERSITY

AUTHOR : CHATCHAVAN BOOTMAS

DEGREE : MASTER OF SCIENCE

MAJOR : INFORMATION TECHNOLOGY

ADVISOR : SOMPONG VALUVANATHORN, Ph.D.

KEYWORDS  : RASPBERY PI, PRINCIPAL COMPONENT ANALYSIS, FACE RECOGNITTION,
OPENCV

The purpose of this research is to develop a system for recording data logging of
building access with facial recognition using Haar-like technique in combination with
Principal Component Analysis. The system consists of two parts: the first part is
Raspberry Pi and webcam, developed using Python programming language with
OpenCV, it serves to record the person and send it to the second part, the second
part is the computer server, developed using C# programming language, it functions
to process facial image data and feature extraction with Principal Component
Analysis, validate with the learning dataset that was processed and stored on the
server from 40 people in each of 10 images (20 men and 20 women).The results of
the facial recognition performance is 92 percent. Furthermore, the five-point Likert
scales is used to evaluate satisfaction from 8 users. The results reveal that is good
level. Therefore, this research is suitable for application in the security of important

places.
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M15197 2.1 AuaNURvasUasa Raspberry pi 114 2 luaa

Tana A

Tuwma B (Revision 2)

Broadcom BCM2835
System on a chip (SoC)

(CPU, GPU, DSP, SDRAMandSingle USB Port)

700MHz ARM1176JZF-S core

CPU
(ARM11 family, ARMv6 instruction set)
Broadcom VideoCore IV @ 250 MHz
OpenGL ES 2.0 (24 GFLOPS)

GPU

MPEG-2 and VC-1, 1080p 30 h.264/MPEG-4 AVC high-

profile decoder andencoder

256 MB (Shared with

Memory (SDRAM)
GPU)

512 MB (Shared with GPU)

1(direct form BCM2835)
USB 2.0 Ports

2 (via the build in
integrated 3-port USB hub)

A CSI input connector allows for the connection of
Video Input RPF designed camera module (aammwﬂﬁﬁamﬁaﬁ’u

Raspberry Pi Camera Module Tagianiy)

standards.

Composite RCA (PAL and NTSC), HDMI (rev 1.3 & 1.4),
raw LCD Panels via DSI 14 HDMI resolutions from
Video Outputs 640x350 to 1920x1200 plus various PAL and NTSC

(AV19EBILUU AD hUU RCA hagkuu HDMI)

Audio Outputs

3.5 mm jack, HDMI, and as of revision 2 boards, I°S

audio (also potentially for audio input)

Onboard storage
only)

SD/ MMC/ SDIO card slot (3.3V card power support




M15197 2.1 AuENURYBIUBTA Raspberry pi 714 2 luwna (¢d)

Onboard network None 10/100 Ethernet (8P8C) USB
adapter on the third port of the
USB hub
Low-level peripherals 8 x GPIO, UART, 1°C Bus, SPI Bus with two chip selects,
Low-level peripherals S audio +3.3V, +5V, Ground
Power ratings 300 mA (1.5 W) 700 mA (3.5 W)
Power source 5 Volt via Micro USB or GPIO header
Size 85.60 mm x 53. Mm (3.370 inch x 2.125 inch)
Weight 45 g. (1.6 0z.)
RASPBERRY PI MODEL A RASPBERRY PI MODEL B
RCAVIDED  AUDIO \IUsB RCAVIDEO AUDIO  LEDS /,,:;\Zx USB

. /7//‘\ &
/ AN ‘)) X
( > () I
» }\\/

%0 \\/ & \/

0o

S0 256MBRAM \/( 2
ST N

S1IMBRAM S
(PU & GPU

PONER SDCARD poyep
€ s

S0 CARD

Al 2.1 fegelaseadisuasa Raspberry Pi (3]



2.1.3 dauusznauvesuasn Raspberry Pi (Model B+)

Raspberry Pi Model B+

40 Pin GPIO Header

DSl Display Connector

Micro SD CardSlot
(on underside)

HDMI Port

4-pole 3.5mm

CSI Camera Connector  an/ Header

4 USB Ports

10/100 BaseT
Ethernet Socket

awdi 2.2 daudsznauaaiuain Raspberry Pi (Model B+) [4]

2.13.1 wein GPIO Adluluiaa A uay B (Revision 1) 90 Pin azivilouii us

luaa B (Revision 2) azuans1aiu s1eazidundisgy

Raspberry Pi Model A & B (Revision 1)  Raspberry Pi Model B (Revision 2)
3.3v 3.3v
12CO SDA 12C1 SDA
12C0 sCL 12C1 sCL
GPlO4| 7| 8|UART TXD | GPlO4 UART TXD
DNC| 9| 10/UART RXD UART RXD
GPIO 17|11|12|GPIO 18 GPIO 17 GPIO 18
GPIO 21| 13|14 |DNC GPIO 27| 13
GPIO 22| 15| 16|GPIO 23 GPIO 22| 15| 16|GPIO 23
DNC|17|18|GPIO 24 3.3v|17|18|GPIO 24
SP10 MoOsI| 19| 20|DNC sp1o mosi| 19 BIEREEINEEE
SP10 MIsO| 21| 22|GPIO 25 SP10 MISO| 21|22 |GPIO 25
SP10 SCLK| 23| 24|sP10 cEO N SP10 SCLK| 23| 24|sP10 cEO N
DNC| 25| 26(sP10 CE1 N 26|SP10 CE1 N

AW 2.3 wadn GPIO @sluluna A uaz B [3]



http://thaieasyelec.com/products/development-boards/raspberry-pi/raspberry-pi-512mb-model-b-detail.html
http://thaieasyelec.com/products/development-boards/raspberry-pi/raspberry-pi-512mb-model-b-detail.html

2.1.3.2 Wosneusodaya N meenkuy RCA fiageuasaneiiidousauanisiagy

Al 2.4 sy HEUIUNTNBBNIUY RCA [3]

2.1.3.3 YaLeusadyaandesvunn 3.5 Jaawns

2.1.3.4 LED wansanuzvasue’n agngluuiinnseuduns danimi 2.5

Q | =X
| [ NI
= 100

A7 2.5 LED dnnuzvasuasa agneluudiaunseudung [3]

1) ACT #e Wannug SD Card Access (Bl3en)

2) PWR Ao ll@niuy 3.3V Power (Fun9)

3) FDX fe lWaa1ug Full Duplex LAN Model B @@e2)
4) LNK 7o ll@nug Link/Activity LAN Model B (@\2g7)
5) 100 fo ll@aug 10/100Mbps LAN Model B (@deq)



2.1.3.5 JUmauAu LAN (LAN Controller)
2.1.3.6 Wa5m USB 2.0 311U 2 Nas
2.1.3.7 weosn RJ-45 Ethernet LAN 10/100Mbps

2.1.3.8 w@3n CSI (Camera Serial Interface) dwiulausialuganaesnan1ni 2.6

i 2.6 Raspberry PI Camera Module [3]

2.1.3.9 wosn HDMI dmsuidonsadygiannuazidss fieg19a1s HDMI Lag

faulas HOMI to VGA Lanasanng 2.7

#18 HDMI HDMI to VGA

AWH 2.7 @19 HDMI uag HDMI to VGA [3]


http://thaieasyelec.com/products/development-boards/raspberry-pi/raspberry-pi-camera-module-detail.html
http://thaieasyelec.com/products/development-boards/raspberry-pi/hdmi-cable-6-detail.html
http://thaieasyelec.com/products/development-boards/raspberry-pi/hdmi-to-vga-%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A2%E0%B8%B2%E0%B8%A7%E0%B8%AA%E0%B8%B2%E0%B8%A2-15-cm-detail.html
http://thaieasyelec.com/products/development-boards/raspberry-pi/hdmi-cable-6-detail.html
http://thaieasyelec.com/products/development-boards/raspberry-pi/hdmi-to-vga-%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A2%E0%B8%B2%E0%B8%A7%E0%B8%AA%E0%B8%B2%E0%B8%A2-15-cm-detail.html
http://thaieasyelec.com/products/development-boards/raspberry-pi/raspberry-pi-camera-module-detail.html

10

2.1.3.10 AW Broadcom BCM2835 ARM11 700MHz

2.1.3.11 wodn Micro USB Power dwiuilulvassasuasa Raspberry Pi

2.1.3.12 wa$a DSI (Display Serial Interface) Tdd11SunaoLanIna LU
VUARINAKUU TFT Touch Screen 1Judu

2.1.3.13 ffoaidsy SD Card 8gUTLINATUANYDIUDIA

2.2 arwiiugruisaiunelusunsulamuds
2.2.1 arelusunsulanwud?

OpencV [5] Wulausidmsuldanuienisuszananin (image Processing) &4
UNANEINNTAT0S OpenCV @11N5aviAMLUaD 1 threshold %1 Histogram vasnnleieg
anuannsalagalngudnzinisfunveunin nsnsivdeunisindeulniuaznisvi
Image segmentation 48n3ni] OpenCV a11130dnnsiutayakuuInlelanag \lesann
OpencV ilhuyamdilillfduslusunsy dWedesnsBenlinuieoudeulusunsuiioen
fde ety Fanrwriiflendoufienivn C, Crr, C# waza191 Phyton 89 OpenCV 4%
Uszneusneaesdiude data structure Aldlunisiiudoyasins 1wu sUnm wednduazin
d1m3udn dawde algorithm Fsagldlunsuszaanasng q lnglanznsuszanansguain
dwsulu OpenCV azUsznaumelausiiey 4 diu lauwn

2.21.1 CXCORE: WHuilsdduidosduiildfanisiisafuge vurn e11sd
wheausAddluns e nsUsenafaulsnn 1wy dregrsidslunisusenie
UM o Iplimage, CvMat, CvMatND

2.2.1.2 Cv: Uszmnanauazm s gigunn aghauiuganwiifuensise
#03%f LU NMIMYRUVToYY N13Yda nunsy

2.2.1.3 Machine Learning: 1dulausi3fisiunatauagilesddunisads nisuen
Aa waznsulengudioya sanediiu AldaziBoudontn C# udazdanosiinasiinadnune
wnumneineiy uitaaaasld CvstatModel saurfu

2.2.1.4 HighGUI: Tlunisianin dufinamdnsetundeenisadramdisaiie

wanan I 0D AsIvER UG
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C | @ Secure | https//www.opencv.org 21 |

F’ ABOUT NEWS RELEASES PLATFORMS BOOKS LINKS LICENSE
y

OpenCV (Open Source Computer Vision Library) is released uncer a BSD license and hence it's

free for both academic and commercial use, It has C++, C, Python and Java inferfaces and Quick Links

supports Windows, Linux. Mac OS, 10S and Androld. OpenCV was designed for computational

efficiency and with a strong focus on real-time applications. Written in optimized C/Ce+, the

library can lake advantage of multi-core processing. Enabled with OpenCL. it can take
of ine hardware of the compute piatform

Adopted all around the world, OpenCV has more than 47 thousand people of user community
and estimated number of downloads exceecing 14 milton. Usage ranges from Interactive art, to
mines inspection, stitching maps on the web or through advanced robotics.

Latest news

Aug 3, 2017 [
OpenCV 3.3 has been OpenCV 3.2s out. It'salong. Jun 27, 2010
released with greatly improved Mar 31, 201 awaited update to OpenCV OpenCV will be running the
Deep Learning module and OpenCV team will give atalk  3.x refease senes, with tons of People's Choice Award,

fots of optimizations. atthe Vision and bug fixes. by Intel, at CVPR
Summit 2017: "Making 2016, to update and extend
OpenCV code run fast’ the OpenCV lbrary.

Ani 2.8 Townwudd [5]

2.3 ﬂ?ﬂuj’:ﬁugﬂuﬁmﬁ%m%}ﬁﬂ Haar-like feature
2.3.1 waila Haar-like feature

Haar-like feature (2012) [5] AomvransszvInBIYEl UL
Aulausinantuinadnsilalui3sudisuiuadauds (Threshold) fuda (Polarity) il
Tumsindulanamitsudunamsgndalnuuan (rmlumisieduauldlsnmlunu)
uadws Aldaegninlufiansarlutuneusdely

Wudnismsviaiiunlvlunisesadulumn Sawannsalunisuszaiana
lasansnaziisnsiaiugnaaslunisnsianigs 34 Paul Viola and Michael J. Jones [7]
lnAnAuuasifimly U a.e. 2001 FedanesiuiliitauotuiinnitaueBnsunuguamd
3o Integral Image” 3w78l9n15AIA feature ¥inlasaAET U waglaiinisusulss
SanesfunsFeuslasiifugiuain AdaBoost FudenonameandnuziluUszansam
geaplun1s9uunUssam (critical features) uenaniisile asunefianissan classifiers wuu
cascade Geanlnauity vdswasnmgnuiasiaifuazivunsinnaliivinanidnvus
Ao ingiiaulasinty winmsfiugiuresdanaifiuas Haar-like feature Ao n1saunu sub-
window ileasavmlunuiangunmdunn msuszinananwiuuiluazlynsufurunn
AWMU waneeiuvans q aun warldangiav (Detector) Aidluwaasiieuning 9358

A lunsAIwIiNIN WewnINMsAIaUNIUAIMA Huuiauann1eiu Viola Jones
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Taauaisluulagn15USUIRINAINSIANIENUN DL USUIUINAINV U ILaLIYFINTIDNIA UM
imguang 9 50U (Wwazseulyvuiauwanniaiv) Fas aeisunaglonaily msdnalusnsiv
11010 wH Viola-Jones tAAAALF MFIAMIATYIIUIUATILUNITAIUIUAIT wUIETVUIAVDY
Y aa ) a ) ' ' =
AMLANAAY Tl wign1sesiadusazinnuingaiely aaw laglynsasiegumdey
(Feature) lagil Al UARIHY HARNIITEVNINNUN @uFU1T wazaILUUEA BegU mdeui
assTuansaasuntasun taziunusle Tdmsun1InsTuan ¥ UUNINILUUAE 9
WU LAURNTI 298N U UABDILAINAIDY1 1UIUUIN T TUNITARLADNANBULYBININA

(%
o Y

MUY 9 Use

9

AOINTT ATIVTULATAAIUNLNY Felldpsanuwalzde Positive Image HIDAINT
novegnglunm uaz Negative

a a

WANANI5R593UTUN U949 Viola-Jones Nlananluiu Feiaanadsussansnin

ANugnaedlunIsnsaTulunuiuinign Ae n1slun1sdass sULUY Haar-like fiatiu Tu

[

TRy auun agvinisfinauideniinisfineineluanizaiu veinisinaes

[

UNAIININY
JULUU Haar-like Tud 2002 Lienhart and Maydt [8] taue wallan1snsiadulunuinean
wadian13n5193U Tununwes Viola-Jones Tauslud 2001 e Lienhart waz Maydt Wiaus
n15918093ULUY Haar-like Ty Tngrinnsdnassguuuy Haar-like #1 ViolaJones yiauslud
2001 19NV 45 83N Laginstiausn1si1aesguLUL Haar-like WiisAudauansly
AP 2.9 AN 2.10 waza il 2.11 91nHa NMsMAaesnUIT M3lynsiassguluy Haar-

like ¥ WnaweansainUszdnsamaugnaaslunis asafuamlaiiududeisuiu

M= @S

AN 2.9 N15318093UUUY Haar-like §11135Un3293Uv0U (Edge features)

WAbAYN 10%

gnWansanlay Lienhart and Maydt [8]
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™

) ) ™) %)

$$ e

A 2.10 N15319893ULUU Haar-like §m5uns233uLEY (Line features)

fgnWa1salag Lienhart and Maydt [8]

3 M)

AN 2.11 n153719893UKUY Haar-like §1915Un339a3U 9aNnane (Center-surround

features) fitnaualae Lienhart and Maydt [8]

luy 2003 Viola and Jones [9] latauenis 91aee3unuy Haar-like wuuluiive
wnbuwadnia veaisauntadausluy 2001 An MWluKLINAE WININSIFTUILH DILUUATN
narglunuiniunun Qulelununiuniueig) wazldnwaziinss (wly Tunubdesienie

171) Ingn1591aeguuuy Haar-like Minawedziin1sdassguhuy Haar-like iy u1noiu
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FrakandlunIng 2.12 Faani1sveaadandly Wiwnaiunsansiadulununlanslunuiniunun

WagA MUY TINsdsanunsanTidulumniivinuy Bes (luaswse) tadnee

v)

)

9)

AN 2.12 @29819n15319893ULUU Haar-like Miaualag Viola and Jones

wia lvianunsansaaaulununlaanuaneundu [9]

luy 2005 Mita and Kaneko [10] latiiauanisdnassguuuu Haar-like vfialny

15971 M3971889 JULUU Haar-like Wuus38 (Joint Haar-like Feature) LiteU5udsavadnin

ANUsEN15909N13918093UkUY Haar-like 35153 Aasasnnulununiunedyyio suniuuas

n1seaulmnenisiuasullacvoaues Imsmiﬁﬁamgﬂmu Haar-like WUUSINTITLEWD FULN

TnuflaninsaunUgymiinanianlaning 2.13 uagn1ni 2.14 uanaiiee19n1391a095UluY

Haar-like 191504 AZWEANININTINYDINADALUALLELD AIUAIRU

= ([ (]
) ) )
]
—
J) ) ) )

AN 2.13 A79819U89N15918893ULUY Haar-like wuusauiiiiaualag Mita and

Kaneko [10]



15

Joint Feature Selection

I (x) ’

Boosting

Iy (x)

4

7
H(x)= .\'ign[ Za,h,(.\‘)J

AN 2.14  AMNTINVBINANANITINRBIFULUU Haarlike wuusiuniraualag Mita and
Kaneko [10]

Tuu 2006 Wilson and Fernandez [11] ﬁ?ﬂﬁﬂi%&gﬂﬁi‘&%ﬂﬁﬂ Haar classifier
Tunsnraduneandeaunlum wu m i aun Un wWusu lagnisukuienniinsiaduly
wuuuuirilnag Aanaialunisnsiadvanacarmnuailyluns asraduanasnie
dewnitufiineswinnsasedeu Saundnas Tnglumiddeiflsnssaswes 5ULUY Haar-
like wflousufidnauslay Lienhart and Maydt [8] sauanslunindl 2.28 enwit 2.30
mounlu U 2007 Chen and Liu [12] dntauen1susuusan1snsiadulunuinien1sdnass
JULUU Haar-like funmaTaunnaeanAnaziinsm et ulenE AU Gray scaled
1AgN15918893UkUY Haar-like ﬁiﬂmmﬂumiﬁ%aaagmmu Haar-like fltiawe Tne Viola and
Jones Tuy 2001 [7] Tuy 2009 C.N. Khac, J.H.Park and H.Y.Jung [13] ¥1A15UL@UDA1T
918093UWUU Haar-like LuulnuiTeni Variance based Haar-like fffauIn 9910 Viola-
Jones luy 2001 lngn1531a893Uuuy Haar-like wuulnudt draveiiazinisduiame
rnuLUsUTIuLaY Aedsvesiiuiidmasuiila 91 Integral image U 2010 N.J.Y. Lu, S.
Tang and S. Goto [14] Ulauan1591a94 JULUU Haar-like wuulvudiigena Separate Haar
Feature LWIANNAAYEINITINRBIFULUY Haar-like wuulnuAelumesaulafiuiissmneiiud
gLﬁﬁEJNUENﬂ’]Sﬁ’]ﬁENgULLUU Haar-like A0 2.15 A0 2.16 wasn il 2,17 wanen1ssnaes
JUMUY Haar-like [15] Traainguaenuinisdnaesguiuy Haar-like Tnuagiivedinesenang
'ﬁuﬁLmmﬁ’uﬁuﬁﬁlmlm,t,im?imamimaaaLLamiwLﬁm'}msf\i’wamgmwu Haar-like 7

Wnauelvnalumsnsadulumnuesniisivia annsdalanugnaedunisasivaeulumnaig



A 2.15 N15319893ULUU Haar-like dwiunsiaduvau (Edge features)

figniiaseunlne Ning et al. [14]

]
(N0 Om 5

)

‘QEDII

2

A 2.16 N15318893UUUL Haar-like §95Un5233ULEY (Line features)

ﬁgﬂﬂmimﬁ N.J.Y. Lu, S. Tang and S. Goto [14]

3 )

A 2.17 n15319893ULUU Haar-like §13Uns5933ugAnNenans (Center-surround

features) fidnaualae Tag NLJY. Ly, S. Tang and S. Goto [14]
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2.4 arwiiuguisaiunieneiesdusznaundn

N153ATIEIeeFUTENOUMAN Principal Component Analysis: PCA [16] vJuinaiiafidl
InquszasdfiozineazBonvesiulsitsnusiudnduduunn mlilussduseneud
Fiodlalfen TasagRarsannaeaziBeaiomunainuiasfudslunslinszhesdusznay
vdnazadransifonsuifudaudy (Linear combination) waafauds

MlATEnosAUsEneuUndnuie PCA [17] Wuisnns afdilvasaumindvesniig
wU5U57U59U (Covariance Matrix) 31nvayan1n tagazgnirlulylunisasisnin Tunds
lownu (Eigen faces) lngvayanin lunuivuin N x N finwavzgnudativneslugluuuves

a 1 =

NABT 1 dATna N 2 x 1 uaranauuamiandauiannines veyaveyan m szilunaduy

1 m vasunIndaeiuazla wn3ng A ATTA n x m Ineim vunedaveyanini m wag n

nunefaliAveIYAY LAty 9 Lazas1uunIngvesalnd kUsUTIUSW (Covariance Matrix)

MNVBYANINAILIUMIATLELNLLINADT (V) kazAlanu (W) veduvsndAdny wUsusIus
assduninlununlemnuiiui
o [ Y o Y o ! 2/
1511 PCA [18] anldlunisimunseuuidnlundhfasyilalagnisuiasnineaisluntn
yanaaoslAtulunnmeinidd waznulilugiudeyawaziliedesnisigluniiynanai
= = < o v & f =X aay Y o
aulannuTsuiisuiagyinisuvasnnlunihdudunnmesviadifame waidwinmesiy
Wiguiguiunmlugiuteyaiiemuadns
Figen face [19] wWudanasflumilsnlyluniszdnlunuiuaznisseusiunna Jalitugiuey
VUNSINNN5VBINTIATIERRIAUTENBUNAN (Principal Component Analysis: PCA) g
WUANlUTUINIEANNSIBLAUYBINABTTIAIRINAY 1nen13yn Eigen Vector YouuvIng
ANUKUTUTIUTI (covariance matrix) vesgunmluguveyaianaalagiinmlugiuveya
LAAZA MU LAUTRYALUUINADT LR mnANeIALad eI TN INluNUTIn e
o o ' [y = ' o [ '
nsilukuuIiasnelusEiun (Gray Level) Lilasannlyvulgaiuinlunisiiuveya
wosNININE vilnuszndanuisaiiudn Weaisudunisiiureyavennd vilnainseau
GrayLevel lynailunisuseaianafiiiininnmd Jamevinisudanmitlaiduninguwuud
w1 1Aga1Aun15v19uYessEuud HSV (Hue Saturation Value) daidunisiinnsandlagly
HueSaturation wag Value Tumaun1511 Eigen Face wandla fsil

2.4.1 LuJamWLLmazmwiu%’m@giugﬂuwﬁuaqmmai

2.4.2 dhamynanandalveglugluuuaming azlaumsng A, Famneiia voyan g |

AN | fauansluaunisi (2.1)
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A1 A Agy (2.1)
Ayy Az Azm n=20
. . . m = 4096

An1 Anz  Anm

2.4.3 Ynunsng A

, UnImARieveIunavAaY FiNAeniARdEueInn ¢

Anlununluwsazis

n
1
Mean j = EZ Ay l1<jsm (2.2)

2.4.4 yANUeLUULIRTEIU (Standard Deviation) vasveyan1nyn q anluwsaziia
Cj=Aj—-mean; l<isn1<j<m (2.3)

2.4.5 1ANTEAUUNINTFINLIATIUUNINGUDIAURUTUTINTIU (Covariance Matrix)

Winlylunisauiumanlainuwazinmas beinunaky

n
S Sy = Z CuGpl<sjl=m;jl<j2<m
- (2.0)

Covariance matrix S§=CxC 7

2.4.6 YnUN3NGUDIANULUTUSIUTWALALIAIUINALaNURAELINLABS LaLnulagA N

oAy (Eigen Values)
A=S58' (2.5)
waznmestolny (Eigen Vector)

cs (2.6)
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2.4.7 lamadwsanmsawiudelewnu ( A) funnmestewnu (e) Guauuaﬁgqaaa%ﬁmm
donnaasiu (Correspondence)

248 1087 V = [ vy v, Vs ... v, ] Wuav3ndvasusazndniuy Eigen vector 703 S lu
Eigenvector v; ABgIunan (basis) Y849 row space drufigihuldeude basis ¥a4 column
space axldnmludrudasiaduaming A vesniniy 9 pgluuuIngn (column) uag

ATIUNIFIUNENTDY column space LUN3NG A 91NEUNI3

Av. (2.7)

U = ,

J

e

2.4.9 dle Eigenvalue s A; Inudusiusiu Eigenvector v ; 9si38nianinas u ; Wy
Eigenface 31nw&n (column) wv3ndg A azUsznaumeinmessulunun sl u;, uy ..U,
39U orthonomal basis 484 column space uvisng A viseluguwuudigiinmlunu (Face

space) fatu azlan
A;j— mean j; - W Uy +Wg; Uz+... Wi Ui
Tnen (2.8)

W(,',j)= ( A,-J—meonj,u,j )

2.4.10 agldan W, Wusvavilaannamlugiudeyavuneand i uay Eigenface ]

B

ilulann A wnuanunidnlaeil

—Will -

o _| Wiz (2.9)
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2.4.11 msgatunuiilalagiiadintdnudseuiisuiudn Euclidean norm &4
Euclidean wWualylun1siTeuiigusezeen1aseninegadinadnuyndu 4 ndeglugiu

YayakazyA UL ANty STy UYARATIY

z: min (” Qi = Qtest ”) (210)

2.5 ideiifeatas

nannsLagnguiinanunisfuaiunsoasuanAdeiiferdeddddmivuuimianis
Waunsiuiinreyanisiwieene1A1snlenszdnlunun: nsdifnwimadaning1unalasey
Fasellil

A5l nsvanua wazunwas 1dayaeen (2558) [1] liinsAnwiFesssuumunuay
Uaensdauu Raspberry pi snewmaiia Eigen face warn1susuildsuaniizuas nafildainnis
VAAaINUI 91NNNSANLEIUNTYIUTedlUIUN AN TAARNTBIUARELAINNSAYINIUIEUAAS
Iignéedluanzuandsrfunsiiisluninasgudeyaudaziiunisviueianaisldmn
anMzuasinnasuulunthiilimeasuiidudsulvainifuunduly TUswnsuaunsads
deyeyiad Unlock 9 npauitameshuds GPIO vy Raspberry pi lannuqauseasa

Kawser Jahan Raihan et al. (2013) [2] la@nu1 304 Raspberry Pi Image Processing
Based Economical Automated Toll System suisediaunzuuingly Raspberry Pi tag
wadianisuszanananmlunismivguszuuiiuamunesnludfaglynassataninvesiie
nefousaiielalunsidssiualaaemmumemuussnnvessanewaziuuiinand

Daniel Lelis Baggio (2012) [5] lavinn1s@nwn 304 Mastering OpenCV with Practical
Computer Vision Projects nafiléiannnisnaaesnuin nsadrsluntuvuidealnilusunsy
ansaUsznanammtfismeiiieliinuuansaszrinsteulvyanisiSeuiuasdouly
yanaaoulngldtunouitiiugiu aunsoasraviluniiiendumisvaslundnielunin
MnndeslimanssuiuureansUssinanaluminifioannansyuvesnasiuansnaiiy

P. Viola and M. Jones (2001) [7] IgvinasAnuios Rapid object detection using a

v
av A o

Boosted cascade of simple features $1u3dsdiaUIzUUIAS1E N1 TAINAN19TENI ANV Y
Tuanuitusindvaruiilulausinantuinadns flalu3suiisufuaidaud (Threshold)
ffudh (Polarity) lelunisndulanamiisudunasgnislmuuuan (wluihuieduay
Tallwanlunun) maé’wéﬁléfﬁ]zgﬂﬂﬂiﬂﬁmimﬂu%’jumauﬁialﬂ Wusnisnisudefivhanlalunis

avndulunun Sanuaninsalumsdszinanalarindiuasidnanugnaedunisasiangs
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R. Lienhart and J. Maydt (2002) [8] la @nw11389 An Extended Set of Haar-like
Features for Rapid Object Detection 11uideiiwaunszuulngldimaiianisnsaadulumun
PONINATANITNT193U Tunu1ves Viola-Jones Mausluy 2001 3ynsvsu 45 a3 N3
NAaBINUI1 N151eN15919993ULUY Haar-like 71 Yataueamnsainyszansainadiy
gnaadlunis avedunlaiiutudledloutumaiiadu 109%

P. Viola and M. Jones (2003) [9] lﬂﬁﬂmﬁ'aﬂ Fast Multi-view Face Detection 911338

[
a o

dWaurzuulaeldnisdiaesguiuy Haar-like wuulnuifiounlvyediinvesisify
firenmlunuiasiiuesaduagaeatunniionglunnaiumn (alelunuiuaiueng)
wazidnvazsiomss (uly Tunuidesender) nansmeaswansmiiuinauisansiadu
Tunulaidlunumumnuasauasnmisannsonsadulunundiviug Bes (udmse)
lndnmag

T. Mita, T. Kaneko and O. Hori (2005) [10] TaAnw 309 Joint Haar-like Features for
Face Detection s1uidedimunzuulagldnisdiansguuuy Haar-like siialvui3anainis
91889 ULUU Haar-like Wuus9u (Joint Haar-like Feature) Lﬁaﬁwgwéaﬁ’wﬁ’mﬁﬂﬂizms
9937159180930 UY Haar-like 3515 Aoisasnnalunumunedyaa suniuLazn1sesy
Tmnensasunlameuas

P. I. Wilson and J. Fernandez (2006) [11] Iafnwdes Facial Feature Detection using
Haar Classifiers 1uAfeifmuzuUlagldnisussgnalumaiin Haar classifier lun1snsaadu
easdeauulunungy m i ayn Un wWupy Tnemsuuswenmsasiadulununuuuiivila
mnuianaalunsasaduanaazauiiltlunsanetvanasmedominfiuiiinesi
N15M52980U HvunLanas

D. S. Chen and Z. K. Liu (2007) [12] IpAnw S Generalized Haarlike Features for
Fast Face Detection suidediwamnzuulnglénsuiutsansamaduluminisnisdiass
ULV Haar-like AU Amwddaunnasannifuitaginisnsiaduiamenwdiy Gray scaled

C. N. Khac, J. H. Park and H. Y. Jung (2009) [13] la@inw1i384 Face Detection using
Variance based Haarlike feature and SVM s1uisedwaunzuulagldnmsinauenissias
5ULUU Haar-like wuulvuiiunin Variance based Haar-like ¥iI1n15A1uInIA1AI1Y
wsUsiuuay ARdsvesiufidmasuitlaans Integral image

N. J. Y. Lu, S. Tang and S. Goto (2010) [14] lafnwi3e4 Rapid Face Detection using
a Multi-mode Cascade and Separate Haar Feature MITeiRmusuUIngldnssans

JULUU Haar-like wuuluy M50 Separate Haar Feature LLmﬂ’J’mﬁmaﬁﬂ’lﬁﬁ’lam'gULLUU
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Haar-like wuulnupslunasaulanufissninaiundvaeuveinisdnassguiuy Haar-like wa
nmaneaskanslniiuilealunisesisdulunuiuesnindsity wazdadinnugnaaddunis

ps1vgeulunuBnme

a

sad gusisna wazllans uad (2554) [15] ladnwisesnisnsiadulunuiniedsnig

q

UFIUVBINTINA095UL U Haar-like Face Detection based-on Haar-like Features 11338

De =Dy

umii"sm'suLLazaqﬂmuiﬁaﬁgqmﬂiumuﬁuﬁaﬂ%’uﬂqa 5U319909N15918045UWUU Haar-
like Favuralmifinananiuazanuuuuslunisasaedulunun viodiy aruanunseluns
avraduluvunlusmdu q uvenmileanlunuinse

Gottumukkal, Rajkiran and Vijayan K. Asari. (2004) [16] 1#%1n15@nw11309 An
improved face recognition technique based on modular PCA approach nafildannas

v ad

yaapsnyi Junouisnissuunluniihduegfuls PCA wuusndiuastiiauslutuneuisi
auaiilaFsuiisuiudaneisu PCA Mluasiisnsinisandiifty

auUes 1YIU5T Wazanay dnegiam (2553) [17) laAnwiFesnisgiawlumuinie
nsusnamdnvuaslunuislunuuazenwzalulaslyuvudasaduanade W
Frsfasansamnssilnelunadnuusvedumnsidunnautusudnuusianyaiu
va9lunun (Local Face Feature) Wiiudn 4 a1y fio me1s 1921 agn wazdin iwWuiaan
5 anuiteldlunisgdlndusyavsnmnnd iy

auves 1uss, anau dnog i (2554) (18] lafnwiFesnisgsnwlumuilagly
MaNeAAENYNZAIENTUTEIIANA NTINLARIAIANATTER UMY WaLIBn T
Usgdnamnisiigaunsiuiinuy laenisginnimlunun lnenislyaudnuazvaslunug
fdlunursufugadnvuzianzaiuvedlunundn 4 aau Ao ae1s M99 ayn wazUn
TeTsmadaswadalumsmiusuems 4 Ul BurnmsvniumuseTiao s
N kazdn

2wy uan wavansy (2556) [19] lnfnwiiEeansiimundmuausledmsunsgsilunn
dielviinfmunlsunsalathlvlsalunmsianninmanudaenssvediusunsule Tnesh
avauilyuivsndulunisnsadulunun mewaie Haar-lke feature uazdingnduly
wanaNan1s3Ilunnlagenfemealiansliasigvesausenaunen

MnAfedrediu §adelsihunanlunsiauiwe undinduinuszgndldiie dunis

Juiinveyan1sivieenea1snieniszdnlunrun: nsdifnwmmadming unaiasy



UNNA 3

A5 HUN1SIVY

nuATel Adldmdnmalnnsiuaroenuuussuulneiituneuntsdduaudel
3.1 AMTIATIZRLAZODNLUUTZUUIULAYN

3.2 MTIATIERlazeonLUUTEUUNUInY

3.3 miaamwumimmm%’ayﬁ (Data Flow Diagram)

3.4 nseonkuuANUAUTUSYesUaya (E-R Diagram)

3.5 N1308NWUUNIUILNTUYBYES (Data Dictionary)
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3.2.4 Yupsunsnseadayauszuians
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(2) Yoyadsluiiluy

(3) Yoyadaiuiila

(@) iawsnisallaiudeyaluseninanseuiunsingy
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A19199 3.1 Fydnwalununinnszuadayauuy Gane and Sarson
o W o 4 3 [ % ¢
Yadydnunl tyanual AUNIY
Entity YAAR, ML YITDIYUVIIUANEUDN
Process n13UsENIaNg
Data Store maiudeya
Data Flow » | Wunamsivavestoya

3.3.1 AMNWFIUVRIEUU (Context Diagram)
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ANUFURUSAUANININADUNBUDNTZUY  Loetand i AudIT 198D 8nAua9NIZUIUNITNAT

nunuenilegngluindduneulatie ununm Context Diagram uanslunmi 3.3
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2 dgyanwallunseaniuu E-R Diagram 1ugULLU‘U Crow’s Foot Model
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nYed Crow’s Foot Model
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3.4.1 uNUNTINW E-R Diagram m‘sﬁ'sumszwmsﬁ'uﬁnwagamimaanmmimEJ

n13337lunun: nsalfnwIAadmIngIuIRTeY

Member register
mem_id reg id
create_date reg_date
fullname users e
Id card \ ; re pe

5 s regg _ltr)r:g
birthdate user_name .
address

psswd

sex
age
img

member_image
mem_img_id
img_date unregister
mem_id
pic un_reg id
pic_name un_reg_date
pic_gray un_reg_img

\ un_reg_type

AN 3.5 wluAW E-R Diagram ‘llﬂxﬁzUUﬂ']iﬁuﬁﬂ‘UaHaﬂ’]iL‘U']é)’e)ﬂﬂ']ﬂ"liﬂ?ﬂﬂﬁ’igﬁ’l

Tunun

3.5 n13eRALUUNAUIYNTUTaYa (Data Dictionary)
o [ d A Al v & v v o | =
waunsudeyailuniasileniglunisdanudeyalmduniiavy uanssigaziden
mseteyang o lugiudeya FeUsznausie Yeteya AmeSuleteya viadeya way uA

doya lnglunuifeilannsasenuuunauiynsudeyalananisned 3.3 69 m5i 3.7
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Field Name Field Type | Size (Bytes) Description
mem_id_(PK) Integer 11 Sdudi
create_date datetime Suil
fullname Varchar 200 %a—mmqa
id_card Varchar 30 mNeavUInTUTEIIUUY
birthdate Varchar 100 1 Weu U 1An
address text ﬁagj
sex sex 10 LN
age Varchar 10 21¢)
img Varchar 100 sunmyAna

a51afl 3.4 waunynsudeyadlday (Users)

Field Name Field Type Size (Bytes) Description
uid (PK) Integer 11 eGSR
user_name Varchar 50 iws‘ﬁ'a;ﬁ%’mu
psswd Varchar 50 IANIY

M13°99 3.5 wauynsudayanisileuiisunIwyAAa (member_image)

Field Name Field Type Size (Bytes) Description
mem_imeg_id (PK) Integer 11 SateyanInyAna
img_date datetime nadunnaIw
mem _id Integer 11 il
pic Varchar 100 sUunmuguteya
pic_gray Varchar 100 gﬂmwﬁw%mﬁw
pic_name Varchar 100 %alWégUmW




a % ] o .
13799 3.6 WIUNUNITNVRYANTNNAINTIUBU (reglster)

Field Name Field Type Size (Bytes) Description
reg_id (PK) Integer 11 iﬁaﬁagamw
reg date datetime Juiinaanuneen
mem _id Integer 11 aeudi
reg type Varchar 10 Anuy
reg img Varchar 100 Amitamnsdouls

M19199 3.7 wauynsudayanmyaaanlildameaideu (unregister)

32

Field Name Field Type Size (Bytes) Description
un_reg_id (PK) Integer 11 saUszLanTeyaiiAu
un_reg date datetime nanfitudin
un_reg_img Varchar 100 g‘dmwﬁ Tuiin
un_reg type Varchar 10 aonugiituiin

3.6 N1599NUUUNLIR8 (Graphical User Interface)
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3.6.4 wi1vansasiadeudayaunna lagluntaenistazn1ateyanInaInNnaes
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3 nene danufianelalusyauuiunans
2 wnene danufianelaluseauties
1 unede danuianalaluseautoanan
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4.2 MIMAFDUTEUUNISUUTINYOLANITI88NDIANTANENITIVIUNU

4.3 WanTInUsEAMEAINAUYNABIYDITEUY

4.4 #5Unan1sAIUNTIdY

4.1 NSHAIISEUUNSULTINYBYANIIY198NEIATTAIENITIINUNULN
4.1.1 nsashendudglusunsu
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User Name
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Password
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Login
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1 using MySql.Data.MySqlClient;

2 | namespace Realtime Face Recognition

301

4 | public partial class frmLogin : Form

5 |1

6 | public frmLogin()

71 q

8 | InitializeComponent();

9 |}

10 | MySglConnection connection;

11 | private void ConnectHost()

12 | {

13 | string ConnectionString = String.Format("server={0};user id={1};
14 | password={2}; database=" + ConfigHost.DatabaseName + "; CharSet=tis620
15 | ; pooling=false", ConfigHost.ServerName, ConfigHost.ServerUser,
16 | ConfigHost.ServerPassword);

17 | connection = new MySqlConnection(ConnectionString);

18 | connection = new MySqglConnection(ConnectionString);

19 | if (connection.State == ConnectionState.Open)

20 | {

21 | connection.Close();

22 |}

23 |}

24 |}

a Y ' v ] < a Yy
AINN 4.2 ﬁ?aﬂqﬂiﬂﬂﬂuqﬂaﬂqiaaﬂaumﬂ'gﬂﬂiuﬂiu

dl a U 1 ¥ Y v dqj LY dl o !
INNINN 4.2 ﬁ?iJ’]iﬂ@ﬁU?EJG]’J’e]EJ’NIﬂ@I@ AU UTINAN 1-21 LENINITNINUAAN

nseinldnuvesguaseuy
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4.1.2 viaynanvaslusinsy
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nssslumiduydldenulvsunsudsteludfe 1) wyiudeyayanaldlunaifiadoya
Fo unnana vanelavinsUssnvu YudouliAn eng fieg Uam 2) wydeyayanalilunis
Winaudoyayana Auni uanssgazideayana 3) wyiisuiiisudeyaluminldlunns

Wiguiieulunihyaealugiudeyaunaalussuy fanni 4.3

o Face Recognition System
= = v
\Eonlyueiitnins
|
o 3 = =) o e
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JoyAUARS

A 4.3 wyvantunsldaulusunsy



1 | namespace Realtime_Face Recognition

2 |

3 | public partial class SelectMode : Form

a4 | {

5 | public SelectMode()

6 |{

7 | InitializeComponent();

8 |}

9 | private void button1 Click(object sender, EventArgs e)
10 | {

11 | TrainFace frm = new TrainFace();

12 | frm.Show();

13 | this.Hide();

14 1}

15 | private void button2 Click(object sender, EventArgs e)
16 | {

17 | FaceRecognition frm = new FaceRecognition();

18 | frm.Show();

19 | this.Hide();

20 |}

21 | private void button3 Click(object sender, EventArgs e)
22 | {

23 | ViewStudent frm = new ViewStudent();

24 | frm.Show();

25 | this.Hide();

AW 4.4 dregrldnmyvaniunisldaulusunsy

[

INAMNT 4.4 @1015095U18F0819LARL 9T USTVAN 1-25 LEAASEINYDINIT

MvuaA1eig 9 vadlusunsy laun wyiindeyauans wywWSsuieudeyaluni wydeya

UnAa
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4.1.3 msiudayayana
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Reader wSaudalusunsuaglimantuuiindeya fanmi 4.5

CAM RECORDER 1. fhamw doyaduyana 4. Guiindoya
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//Trained face counter

ContTrain = ContTrain + 1;

//Get a gray frame from capture device

gray = grabber.QueryGrayFrame().Resize(imageBox1.Width, imageBox1.Height,
Emgu.CV.CVEnum.INTER.CV_INTER CUBIC);

//Face Detector

MCvAvgCompl ][ ] facesDetected = gray.DetectHaarCascade(

face,

1.2,

10,

Emgu.CV.CvEnum.HAAR DETECTION TYPE.DO CANNY_ PRUNING,

new Size(20, 20));

//Action for each element detected

foreach (MCvAvgComp f in facesDetected[0])

{
TrainedFace = currentFrame.Copy(f.rect).Convert<Gray, byte>();

break;

7NN 4.6 fagelAnnisiiudeyayaaa

42
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

private void button2 Click(object sender, EventArgs e)
{
try
{
groupBox3.Text = "Reading...";
Refresh();

Personal personal = idcard.readAll();
if (personal = null)

{
txtID.Text = personal.Citizenid;

txtBd.Text = personal.Birthday.ToString("dd/MM/yyyy");
if (personal.Sex == "1")

{
txtSex. Text = "y1¢";
}
else
{
txtSex.Text = "nga";

}
txtAge.Text = calulateAge(personal.Birthday.ToString("yyyyMMdd")),

txtName.Text = personal.Th_Prefix + personal.Th_Firstname + " " +
personal.Th_Lastname;
txtAdress.Text = personal.Address;

}

AW 4.6 fagelAanisinudayayana (sa)
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1 | private void showData()

2 |{

3 | ConnectHost();

4 | string query = "SELECT * FROM member";

5 | MySglCommand command = new MySglCommand(query, connection);
6 | MySqlDataAdapter adapter = new MySqlDataAdapter(command);
7 DataTable data = new DataTable();

8 | adapter.Fill(data);

9 DGV.DataSource = data;

10 | DGV.Columns[0].Visible = false;

11 | DGV.Columns[4].Visible = false;

12 | DGV.Columns[5].Visible = false;

13 | DGV.Columns[6].Visible = false;

14 | DGV.Columns[1].Visible = false;

15 | DGV.Columns[7].Visible = false;

16 | DGV.Columns[8].Visible = false;

17 | DGV.Columns[2].HeaderText = "s?fa-aqa“;

18 | DGV.Columns[3].HeaderText = "UnsUseasvu";
19 | DGV.Columns[2].Width = 200;

20 | DGV.Columns[3].Width = 200;

21 | connection.Close();
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private void button2 Click(object sender, EventArgs e)

{
ConnectHost();
if (MemID = 0)
{

//Write the number of triained faces in a file text for further load
//File WriteAllText(ConfigHost.PathTraining + "TrainedLabels.txt",
traininglmages.ToArray().Length.ToString() + "%");

//Write the labels of triained faces in a file text for further load

string picName = "
string picName2 ="

for (int i = 1; i < traininglmages.ToArray().Length + 1; i++)

{

picName = "face" + i + ".bmp";

picName2 = pic_code + ".bmp";

//traininglmages.ToArray()[i - 1].Save(ConfigHost .PathTraining + "face" + i +
"bomp");

traininglmages.ToArray()li - 1].Save(ConfigHost.Pathimg + pic_code + ".bmp")
//File. AppendAllText(ConfigHost.PathTraining + "TrainedLabels.txt",
labels.ToArray(li - 1] + "%");

}
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// Insert to log

string sql_insert_log = "INSERT INTO register (reg_date, mem id, reg type,

reg ime)";

sql_insert_log += "VALUES (" + DateTime.Now.ToString("yyyy-MM-dd
HH:mm:ss",USCulture) + ", + MemID + ",out," + picName2 + ")";
MySglCommand cmd insert_log = new MySglCommand(sql_insert log,
connection);

cmd_insert_log.ExecuteNonQuery();

// Insert New Image to Set

string sglinsertimage = "INSERT INTO member _image
(img_date,mem_id,pic,pic_gray,pic_name)";

sglinsertimage += "VALUE (" + DateTime.Now.ToString("yyyy-MM-dd
HH:mm:ss",USCulture) + ", + MemID + ", + picName2 + "," + picName + ","
+ pic_code + ")

MySglCommand cmd_img = new MySglCommand(sglinsertimage, connection);

cmd_img.ExecuteNonQuery();

}
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1 | </head>

2 | <body>

3 | <section class="material-half-bg">

4 | <div class="cover"></div>

5 | </section>

6 | <section class="login-content">

7 | <div class="logo">

8 | <hl>FaceRecognition System</h1>

9 | </div>

10 | <div class="login-box">

11 | <form class="login-form" action="code/login.php" method="post">

12 | <h3 class="login-head"><i class="fa fa-lg fa-fw fa—user"></i>L6§Jjﬂ§’§3UU</
13 | h3>

14 | <div class="form-group">

15 | <label cLass="controL—Label">%a;ﬂ%’</tabel>

16 | <input class="form-control" name="username" type="text" placeholder=
17 "%a;ﬂ%&m" autofocus>

18 | </div>

19 | <div class="form-group">

20 | <label class="control-label">5%ak1u</label>

21 | <input class="form-control" name="pass" type="password" placeholder=
22 | "sWarHu">

23 | </div>
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</header>

<l-- Side-Nav-->

<aside class="main-sidebar hidden-print">

<section class="sidebar">

<div class="user-panel">

<div class="pull-left image"><img class="img-circle"
src="https://s3.amazonaws.com/uifaces/faces/twitter/jsa/48.jpg" alt="User
Image">=</div>

<div class="pull-left info">

<?php include("template/user-name.php") 7>
</div>

</div>

<l-- Sidebar Menu-->

<ul class="sidebar-menu">

<?php include("template/menu.php") 7>

</ul>

</section>

</aside>

<div class="content-wrapper">

<div class="page-title">

<div>

<h1><i class="fa fa-user'></i> 5189MUN9U1-08N81A5 </h1>

<p> In-Out Reporting </p>
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<form action="index.php" method="post">

<div class="row">

<div class="col-md-12">

<div class="form-group col-md-5">

<label class="control-label">Fufiiudu</label>

<input class="form-control" name="dateStart" id="dateStart" type="text"
placeholder:"LﬁaﬂfuﬁLéuélju" value="<?php if(isset(S_POST["dateStart")}{ echo
S _POST['dateStart"]; } 7>">

</div>

<div class="form-group col-md-5">

<label daSS:"control—Label">’3’u‘171§u@®</Label>

<input class="form-control" name="dateEnd" id="dateEnd" type="text"
placeholder:"Lﬁaﬂfuﬁéjua‘ﬂ" value="<?php if(isset($_POST["dateEnd"D) echo
S _POST['dateEnd"]; } 7>">

</div>

<div class="form-group col-md-2">

<label class="control-label">donTuiidousum</label>

<input class="form-control btn btn-primary" type="submit" value="Au¥">

</div>
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if(isset(S_POST["dateStart")X

Ssdate = str_replace(/, -, $_POST["dateStart"]);

Sedate = str_replace(/', -, $_POST['dateEnd")),
Scurrent_s date = date("Y-m-d H:i:s", strtotime($sdate));
Scurrent_e date = date("Y-m-d H:iis", strtotime(Sedate));

Sstr_get reg = mysql_query("select * from register WHERE reg date between

m n m

Scurrent_s date." and ".Scurrent_e_date."");
}
else if (lisset($_POST["dateStart"]))
{
Sstr_get reg = mysql_query("select * from register order by reg_date DESC")
}
while (Srs_reg = mysql fetch array(Sstr_get reg))

Sstr_get_member = mysgl_query("select * from member where mem id =
".Srs_reg['mem id"]."");

Srs_member = mysql_fetch array($Sstr_get member);

>

<tr>

<td><?php echo DateThai(Srs_reg['reg date"]) ?></td>

<td><?php echo date('H:i, strtotime(Srs_reg[img_date']) 7> u.</td>

<td><?php echo $rs_member["fullname"] 7></td>

<td><?php echo $rs_member["id_card'] ?></td>

<td><?php if ($rs_reg['reg_type'] == "in"){ echo "W1"; Jelse{ echo "pan"; } ?></td>

<td><img src="user_pic/<?php echo $rs_reg["reg_img"] ?>" width="50px" ></td>
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67 | S(‘#dateStart').datepicker({
68 | format: "dd/mm/yyyy",

69 | autoclose: true,

70 | todayHighlight: true

71,

72 | S(#dateEnd').datepicker({
73 | format: "dd/mm/yyyy",

74 | autoclose: true,

75 | todayHighlight: true

76 | D)

77 | function printdiv(printpage)
78 | {
79 | var headstr = "<html><head><title>51891un5100n91A13  </title></
80 | head><body>"

81 | var footstr = "</body>",

82 | var newstr = document.all.item(printpage).innerHTML;

83 | var oldstr = document.body.innerHTML;

84 | document.body.innerHTML = headstr+newstr+footstr;

85 | window.print();

86 | document.body.innerHTML = oldstr;

87 | return false;
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$ sudo apt-get update
$ sudo apt-get upgrade
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$ sudo reboot
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$ sudo apt-get install python2.7-dev python3-dev
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$ wget -O opencv.zip https://github.com/Itseez/opencv/archive/3.0.0.zip
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$ unzip opencv_contrib.zip
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$ sudo python get-pip.py
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export WORKON HOME=SHOME/ virtualenvs
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$ source ~/.profile
$ workon cv
813l error : environment ~/.virtualenvs/cv does not contain an activate script
TWa33 virtual environment  fefds

mkvirtualenv cv
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import cv2
import numpy as np
cap = cv2.VideoCapture(0)
while( cap.isOpened() ) :
ret,img = cap.read()
cv2.imshow("input”,img)
k = cv2.waitKey(10)
if k == 27:
break
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Data Logging of Building Access Using Face Recognition:

A Case Study of Amnat Charoen Provincial Court

Chatchavan Bootmas! , Sompong Valuvanathom?®
12 Major In Information Technology Department of Mathematics Statistics and Computer, Faculty of Science
Ubon Ratchathani University
*E-rnail: chatchavan.b@gmail.com, sompong.v@ubu.ac.th

Abstract

Amnat Charoen Provincial Court has many visitors and there is not a modem security system to
control entrance and exit. Security officials are not sufficient to control and inspect prohibited items
before entering the building. Some of the buildings are needed to have a security systern that is
capable of checking and allowing only people to enter and exit. The purpose of this research is to
develop a system for recording data loeging of building access with facial recoenition using Haar-like
technigue in combination with Principal Component Analysis. The systern consists of two parts: the first
part is Raspberry Pi and webcam, developed using Python programiming language with OpenCV, it serves
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to record the person and send it to the second part, the second part is the computer server, developed
using C# programming language, it functions to process facial image data and feature extraction with
Principal Component Analysis, validate with the learning dataset that was processed and stored on the
server from 40 people in each of 10 images (20 men and 20 women).The results of the facial recognition
performance is 86 percent. Furthermore, the five-point Likert scales is used to evaluate satisfaction from
8 users. The results reveal that is good level. Therefore, this research is suitable for application in the

security of important places.
Keywords: Raspberry Pi, Principal Component Analysis, Face Recognition, OpenCV
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