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Vaninudiilsvihnaseenuuussuunsadunasianugarmeluiulneld
Tusunsulassinsuszamanulagdu (Convolutional Neural Network) sanmnsansiadu
Aapnu wenunel Sufinnanmstinu wazamedugunsaivasgnéils Tnessuuiasualddu
3 d@7u 3URINSUMNIINNABY Raspberry Pi udldsruiniatnadumesiinluds Google
Cloud laUszanananin Mntuuanskanisinnuuuiules wasSsdenmuadnsildsm
fudpyadu q nduindslusunsu Monitoring finexfiamasveadwasituuuuiioalviild
Tnonadnéildfeaunsnnsradu fanmu dudauau SuunmauasgUnsaliigniniun gy

& | & YN =3 ] O L bt ' v o (3
wauviau IV]‘J?]WVI LVULERA NUNED LLaSLLaﬂQNE\‘U‘ﬂHﬁWQWNﬂNWUWUTL'J‘Lllsﬁm

ABSTRACT
This thesis has designed the system to detect and track customers in the

store using. Convolutional Neural Network. It can detect, track, classify gender, record



time of customer in the store and detect the device that the customer is using. The
system is divided into three sections, starting with the Raspberry Pi receives the video
from the camera. Then send it to the Google Cloud via Internet to process the image
and display the tracking results and devices include laptop phone tablet and book
on the website. It also sends the resulting image and other data back to the real-

time monitoring program on shop owner's PC.

The results, compared with the previous methods, showed that the

convolutional neural network was able to extract more information from the image.
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2.1 Object Detection

2.1.1 Tassviguszamiiion

TassdnsUszarmiion (Artificial Neural Network : ANN) 1 uluiaanis
poufmesdmiulssnanatayamensdunuuuasuuadufias (Connectionist) e
Frasan1svheuvenaietisUszamluanesuysd MusznoumolgadUszaiy (Neurons)
uazgnUszarLUTEam (Synapses) Beluluimanisneuiainesrairadulun (Nodes) way
vt (Weights)

Tassgussamiisnazssnauiiownuadwunduns (Input Nodes) lnun
W01, (Output Nodes) vielvunngsuinenansdaFeninluunBaiau (Hidden Nodes) &
nsdeuspsznindluualasvuaritmidn (Weight) Arfvegidudenmnidu waziien
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Vi, 71= 2. *lu,vihli+u, j+v] (2.3)
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Input size (x.y,2) Qutput size (,y,N)
e T SR A

Filter size: (3.3.2) :
Number of filters: N Al Festare Maps

JUN 2.3 maviuvestupeuligiu

U

2.1.3 Tasensuszamaauligdu

Tassdreuszamaaulagdu (Convolutional Neural Network) Lulassing
Ussamidiesguuuuniiiidransmmaansolunsseafiuesiged Ussnovtunnduaeu
Tagifu (Convolutional Layer) daufunansdusagudl 2.4 Tasdunauligdufudiunis
fruaamvdnlulassisUszamasulagdu Aogvililsundsnsuonnudnuas (Feature)

ngUnw W duey s JUnss Fahlugaruannsalunisiwunviavesingluaw
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Y

2.1.4 Residual block
Residual block iingnnmsthiupsuligtuuiiewenu 2 dulavihieinni
Ifusudfudunadagud 2.5 sUuvunsideusednuusiiinigldiuasauanly Resnet
| &) - ! & < v oa a a v '
(2] uazAee 9 Wuiuwswateundu esannaiursalduiudszansanlviulasedng

Usvamasuligduniianueniun 9 1a

Input size; (X,,2)

Input : x,y,z

Output : X,y,2/2

Input: x,y.z

Corwolutional
Qutput ; X,y,27

A

Y
e
s ay,

Y

Qutput size (x,%.2)

gﬂﬁ 2.5 1n59@519204 Residual Block

2.2 Object Tracking

Tracking-by-Detection Aon1sinasinlusunsunsiadu (aglusunaessiou

$0g) i muavunsas D Wiiuudazing wazfinnunisasegueingiu q vl
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1.) ldgaLgunsass (Centroid) ¥8aNdBd UWABALIMTEEEUIIYDIALULHTUR

a o oA T T - o oA |
i 1ieszyInluingiudeaiumisla [3]

1

2.) 1@ loU (Intersection over Union) fkamafanisgauviuiuseminanaadiu

a  w

wsuifanu Wessyinduingiudeiuvieli (4] F9T5lvuaveindensiinaTiumy

JUT 2.6 nsfamudngluvane 9 wsuannnaesseuing (4]

2.3 Comma-Separated Value

| a w o

Comma-Separated Value #3a9liuniuin CSV file fanvausdulndiiu
sy Tidwiunafvieyaiidunime daiinseamnsganialumsudaus
agndn (Column) 2eedoya uarn1stinusminduunusmsnsuusLmuAazlaIvoIdoya
(Row) Tnglg CsV anunsoldiusunsu Microsoft Excel Tunmsilaiiauaninalugiuuy

a1y ulasauvislusunsy Notepad Tu Microsoft Windows

Headerl,Header2,Header3
Valuel.l,Value2.1,Value3.1

Valuel.2,Value2.2,Value3.2
Valuel.3,Value2.3,Value3.3

U7 2.7 dnwaurdeyalulnd csv
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Cloud Shop Owner's PC
Detection & | : Monitoring
Tracking |7 Program

i

U7 3.1 vdenlaesunsuvesszuy
3.1 N1929NLUY

3.1.1 n15d443A1a37n Raspberry Pi lUd4 Google Cloud

n1sdsaLldiAlavunn 416x416 Ainlwasnn Pi Camera wnsendu H.264 [5]
wazldluslnaea Realtime Transport Protocol (RTP) [6] dmiunisdadnlawuuiisalngd
UU User Datagram Protocol (UDP) lU&1 Google Cloud Tngmsvinauanuaazldifios
TUsunsu Gstreamer [7] IﬂtlflgULLUUﬁxﬂﬂ’l‘iﬁg\iﬁﬂﬁdmi’m

M15799 3.1 NIReAlUSUNSY Gstreamer d13U Google Cloud

Wle N3l
Video Encoder H.264, FPS = 15
Application layer RTP
Transport layer UDP
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3.1.2 N198411MaN Network Camera U8 Google Cloud

n15d43Alean Network Camera lUg Google Cloud Tanisitnswaninuuy
H.264 wagdsdne RTSP (8] s TCP Tuslnaoa Gsanmnsoilanisldelaluninnssed
UDINABY

A157149% 3.2 N1SAIAINTSARALeUBY Network Camera

el n3lganu
Video Encoder H.264, FPS = 14
Application layer RTSP
Transport layer TCP

3.1.3 N1589N1MaN Google Cloud u1E4 Monitoring Program

nsaslefiHIuATsUszIANARAINNES Monitoring Program anansavinlelay
WnImauIn 416x416 finwaaniusunsudiunsaduundsiaduinlonuy MIPEG [9]
wardsriu TCP Tslnnaa felausns OpencV fiviarusimfulusunsy Gstreamer Taeil
sUnuUR s sReATIUSINTY Gstreamer Fam373

A15197 3.3 N3ReATlUTUASY Gstreamer §1115U Google Cloud

Wt n5lganu
Video Encoder Motion JPEG, quality = 12, FPS =15
Transport layer TCP

3.1.4 Wsunsunsaduuazinai

TUsunsumsndunaginauazynausaiiosiu IngazFuainnssudunmam
waznglusunsuduns Iy ntudwanisrTduingAldluslusunsuduRnnuge
U
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Detection —»| Tracking

Result {Detection
boxes and track 1Ds)

Input image
JUT 3.2 drdurinauveslusunsun :dukasian

3.1.4.1 WunsunsI9y
Tusunsudunsadvadisiuanlaseisussamasulagdu YOLO v3 [10] B4
gnoonuuusnlnslRmzimivaulssanaseduiaglunwlaglinadwsidundessouing

(Bounding-box) wazmanauasing (Object class) fygy

A

A @t I ar a 1 a
Ul 3.3 fegunsmsinduinglunmannlasiieyszamaeuligdu YOLO V3

lAsaasawes YOLO V3 siaununann ResNet [2] uag Faster R-CNN [11] T
finnuunuduazaminiudu Taswdreuszamasulagdu YOLO V3 [10] fin1si
Residual block uiresesniudunsulagduuuuun® wazuanduiondnaiu 3 9u ey

734



Input : 416,416,3

Input
Qutput : 416,416,3

Input : 416,416,3

Convolutional_1
Qutput : 416,416,32

Input : 416,416,32

Convolutional_2
Output : 208,208,64

Input : 208,208.64

Residual block
Output ; 208,208,64

Y

Input : 208,208,64

Convoluticnal_5
Output : 104,104,128

Y

Input : 104,104,128

2% Residual block
Output : 104,104,128

A

Input : 104,104,128

Convolutional_19
Output : 52,52,256

Y

Input : 52,52,256

Bx | Residual block

Qutput ; 62.52,256 |

A

gﬂﬁ' 3.4 Tassasavaalassineyszamiiiesd YOLO V3



Coenvolutional_27

Input : 52,52,256

Output : 26,26,612

Residual block

input : 26,26,512

Output : 26,26,512

Convolutional_44

input © 26,26,512

Qutput : 13,13,1024

{

Residual block

Input : 13,13,1024

Oulput : 13,13,1024

Canvolutional 53

Input . 13,13,1024

Qutput : 13,13,512

;

Convolutional_54

Input : 13,13,512

Qutput © 13,13,1024

Convelutional_55

Input : 13,13,1024

Output : 13,13,512

l

Convolutional_56

Input : 13,13,512

Output : 13,13,1624

Convolutional_§7

Input : 13,13,1024

Output : 13,13,512

5Ufl 3.4 Tnssadavadlasstiguszamifion YOLO V3 (o)

8

13
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Input : 13,183,512

Output : 13,13.1024

Input - 13,13,512
c 60

Output : 13,13 ,256

Input - 13,13,256
Up_sampling_1

Output : 26,26,256

Convolutional_66

Input  26,26,256

Output . 26,26 512

3
B

U

o
i

S
Input : 26,26,768
C l_61
Cutput * 26,26,256
Inpul : 26,26,256
[ _62
Output . 26,26,512
Input . 26,26,512
G I_63
Output . 26,26,256
Input - 26,26,256
C |64
Output ; 26,26,512
Input © 26,26,512
C |_65
Output * 26,26.256
nput : 26,26.256
« _68
Outpul - 26,26,128
Input . 26,26,128
Up,_sampling,_2
Output 52.52,128
Y
Concatenate i

3.4 Tassasrwealassnelsyarmiioy YOLO V3 (sa)



Ut 3.4 assadhewslaseineussamidies YOLO V3 (o)

Tnonadnsanvioiildainlasetngyssamdion YOLO V3 [10] iWwun3ng 3

Convolutional_69

Input : 52,52 384

Output : 52,562,128

Convolutional_70

Input : 52,52,128

Output : 52,52,256

\J

Convolutional_71

Input : 52,52,256

Output : 52,562,128

:

Convolutional_72

Input : 52,52,128

Outpul : 52,562,256

:

Convolutional _73

input : 52,52 256

Output : 52,652,128

l

Convolutional_74

input : 52,52,128

Output : 52,52,256

15

1.) te1dnmandursulagtui 75 Duweinduuin (52,52,30) 9anuuusn

Walinsiaduinguunadn

2.) wsneann Jupsuligdudl 67 vutn (26,26,30) sanuuuniiielingiady

TQUUIANG



16

3.) wwwaann duneuligdud 59 awm (13,13,30) senuuuiielingiaduing

YPUAlna

Fenelunsaziunindusias Cell auuiU A1 Offset ATUNUINABINTNLLIUDY

(2. ) Offset fuwisnaasmuuuina (7, ) Offset AuNInangad (7,,) A1 Offset AN

b

naed (2, ) A1 Objectness score (C) UavAsluUTaUGAZARIE ( P, ) 31U 3 Ya saguR

3.5

[11] [f_v] [tw] [th] [a] [ﬁmalc] 0% [ﬁbaak]

» doa

UM 3.5 Adiivegluuminiodiyn

3.1.4.2 N1SAIYINAT Loss
A15AuINAT Loss 9zt luldludunsunisimsulaseuisUssandiivg s
TUsunsunT9du annsemwinlasinnaesersnanlainnisiruieiisutundeaia

(Ground truth) 9 nyadeyalasanansautantsiuaniiu 4 dauladsaunis

By CuSLE D)% L(@,/;)+L(é)+L(ﬁc) (3.1)

g L(%,))  fedianuRanainvadgannanendes
LObk)  AOAIAURANGIATEIAINUNIT LAEANEINADS
L) AoArmnuRANa1ATaY Objectness score

L(p ) FeArmnuAAnaInINNIsUIEARTaYeYIng
c
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. Lx)
AunildanAgafanansnaesiiviune Wiguiuafgndesain Ground truth
AEUNTT
52
obj
L(E9)= X 2111[(xwx) +(;=3)°] (32
1=0 =
= IOb.] a1 & - a & oA g
e fiendu 1 windidnglu Cell 91 7 wonifu fidwu 0
X fedundsgansnanandesmuiuouny X 9nmaiung
P Aesumiganinanindesiuuuiuny ¥ 9inmsviung
= o ] A U
X Aesuniigannanenaesmiuwiuny X 9as Ground truth
Yy fesumigatananindesniauuiuny I 48 Ground truth
S fsvuievouuming AAndu 13 26 uas 52
5 LOih)

AuanlaaInAIAuA2IUNIN kaEAINGNdIiTuIELiBUAY Ground

truth NARIRIAUNTS
§2 2

L= 3 % G = ) (ff - Ji 53

i=0j

o 127 fidndu 1 wndiinglu Cell i 7 wondussiidniu 0

W ARANIANINAINNEDIIINNTTYITUTY

A foranugangeaninnisig

W fpA1A11un119naeued Ground truth
A feAipugINaadues Ground truth
S wuaveaunin daudu 13 26 uae 52
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3. L(C)
AuatulAan Cross entropy ¥84 Objectness score 31NAFYINUIELBUN

Ground truth A9@UN1T

"bf [C, log(@)+(1~c,)log(1-¢,)]
0" (3.0)

" S
== 2

L;le—‘
!I [\/]N

0

S 2
% Z 5 ”"""’J[C log(é,)+(1=c,)log(1-¢.)]

e 197 Ay 1 vinitinglu Cell 7 upmiuazsianiu 0

1 figmu 1 winkifitaglu Cell i uanvuardiAntu 0

C  fer1 Objectness score 3INN1FYITUNE
C  #ef1 Objectness score 910 Ground truth (AsilANTY 1)
S Apvuinvesaving Sadu 13 26 way 52

L(p;)

4.

Aurleann Cross entropy U8dAskuLlULARLAAAAIANNTT

2
1S 5
L(p A D TN N log(p )+d-p, )log(1~p )] (3.5)
I =%E=1

da  p.  AoAsWUUYEIAAIEN [ 910 Ground truth
p.  AoAzuuuvasAf1an i 91nHaNsYiuNY

S Asvunvouuning dandu 13 26 uay 52

3.1.4.3 mawmsulusunsulassteussamiion
Aouarldnddusunsulassdisussaminiianunsaldauls avdesdinig
wsuliinafenmuesuRaraaa WieliAnns§iiaquaiasetiesegUi 3.6 TnaEuan
1.) Younmdunalvlusunsuviuienanisnsiadu

2)) tnadnsflaisuny Ground truth wasAuIMAT Loss wavunwningaluy
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4.) ynn1suSuuiadminuesiawes (Weights update)
5) uvhtusaud 1 uid lnean Loss TilAazApe § anatlulAazsouasinis

WU UazneanTIian Loss dnsguin

weghts update

Loss | Find new
- Find LOSS weights

Neural

network

datasel

JU# 3.6 mswmsulassneUsyamney

3.1.4.4 WWsunsud uiamnu
TWsunsududanuaziinihnsuainaosseuingunlusunsudiunsaduluus
avinsy LLé"Jﬁ'mﬁ'isqwmaLa“u'Lﬁﬁ'UﬂﬁaaLmiasﬂa'm

Frame 1

BlLiDi1 |
¢ WL

£

i
i
i
I

sUT 3.7 nsnmaduauinsud 1 (uu) wassLi 2 (d619) [12]
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mﬂg"dﬁ' 3.7 lusufiaaduaulunmasiinswasusunisliun vilianun
sanuuulUsunsudiufanulasgaindiunisuazyuinveandedle Tofidunaunsvia
sadl

1.) Wsunsuazsumduisuasauiavaangdsslumsunounduazisuilagiy

PMNLUSUNTURTIITU

2.) YINE04UBILAALNSILNEIIN Intersect over Union (IoU) filud1uans
nsdeutuiuresiud Insannsasiuans loU I§nftuil intersect w1séae fudl Union
AIANNTT
B, N B,
B UB,

IoU = (3.6)

Mo B, Asnapsainiwsud 1

B, Feondasaimusui 2

o '
=

3UT 3.8 Wudl Intersect uag #ufl Union 91n¢deg1agui 3.7

=l

3.) mne loU filfu1nn31 Threshold #1 0.7 [2] azfiednlunaasvesau
Werfunasssyvinoaudedtu 1D ves By 1 fagud 3.8 daundesitlinssiuazduindu

aulnduazassueaulvaduun
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Assigned 1D

Ui 3.9 msssymneiaaliiunaesiiluvesauieniy

1]

U 3.9 Wanudr Buay B, \uresauineaiu asvhinsssymuisiay

Tiunaesluwsud 2 sy 1D Wenfuiunges B,

3.1.5 d7Uv2INISLERINE

Usznaulusie 2 @y fie druradlusunsy Monitoring wazduvaaiules

3.1.5.1 Msdanmuazdeyan1snyITuNmlusunsy Monitoring

druvesdisinsy Monitoring asuuanisvhaiuesnidu 2 dufie
1.) M3FUTBYAINNTIARAIL TN ITUTIVILLASLARING
2.) msdndalowuansvudiuialssarunsindugld Fsaunsnaiuiens

yhnuladagud 3.10
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Monitoring Program

(on PC)
Tracking result .
» Counting
Y
Video
o GUI

U7 3.10 n1sviraruveslusunsa Monitoring

o4 aTusunsu Monitoring Tuazusingmihsnsludauseyszaunaiiin
AuglY (Graphical User Interface : GUI) Lﬁaaﬂﬁtﬂrsﬂ‘diu,nmnwﬂmam"?u%fa’bﬁmqa
Tkinter 9zU51nguAe (Window) anslumtiiansdsenaumeninuansdeya Louuend
SuumArsLasiwavds wiredesuansdilouuuaatase vadules Yusinsy uas

& ! 1 - a v ar ﬁ'
pananlUsunsy Jsdnseystanunaiinduglignesnuuuigui 3.11

Website button

Refresh button
MTIUANSAIAY e usz
qunafisldam 7
] ; S Quit button
] AN - Bealtime video
Frsumange

U 3.11 msdanehumismheisgesludmseyssaunsnindugld
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vV a

al | i a W [
dedldiUalusunsudiuseusvarunsiindudly Tsunsuniuninsaussuans

'
3

Flowvuianasefivdiinminanages Real-time video 31ntuidleasgnuszananamy

cal o w !

Tsunsumsradu svyviinvesgunsaininasldanu uasduunna antdudinlssananads

fad o w

detoyaunitdrurayssaunsiintugly Taodeyaddu o uazgunsalfmadldnuasgn
wananafiusamiaInTRiuine dudnumluldazinaasuaniiuauuianss
nans venaniiddiuivled defldaanfivssvhnsaivlesiuanmadeoyaiome du
i ledldndniiuashnisnsudeyalmivionun wazdueen Wedldadnazsinile

TUsunsu

3.1.5.2 dauudnsdoyauuiivled
- = 3 v o R e . A o«
mswsunazeanuuudulen nmstuiAnlusunsulyiuyinansde index twaltu
wimdnvesiuleduasmaiisunsana html iitsugmstuanansdmiuuansuuminiuled

SU# 3.12

File name: 1 indem.him‘

Save as type: HTML (‘.html;"..r;‘hn;”.;shtm!:"-.:(html:‘.iﬁq‘.tmpl;‘ﬂtpl}

+ Hide Folders

U 3.12 sapgnsnsdudininalusunsy



24

1) nsoanwuusiulad

T
§ %
i y
z'\ 1 ] i
P o
: : ‘Wehsite ’),r’ % 1 y e .M\\\
7 y / O £ %
f N % i ! 8 |
i 5 st P P4 o i
i % % — N .
X M : P o
wmjoo/y | | bene | | pofle | Today
kY
R {ine graph
£ \ The number of peopie and time y T
\J/ N
™ N R ),"
% 7 e
)
¥ K
Bar graph Pie graph
Comparison device using | Comparisen device using of
between male and female customer

= 9} ) ¢ v v A
Uil 3.13 Tnssashatuleanivdniioonuuy

93Ut 3.13 Tassaaminivledalivinnisesnuuy Tnewuuresuminiiy

P & 1 Y o s = &/ 1 v & wod = A
mnelaed 1 iudunaasiaveswasivles vaneaeil 2 Wudiwwesddoniui hiou U 7
foansuanins n wuneadl 3 Wudiuveslideniiowaninsinauduiussyning
FrugnAuazial minsiawi 4 WudinesduiiouansnsinidFeuiisudnnugnane
N waznsmilFouiisunsldaunsalvesgndinieluiu wneaei 5 Dunsmniv
ANNdNRUSTEIETINanALasIaT Mueweei 6 nsiIsuiisunisldgunsalszming
wAvends vneaed 7 wansnsmiuisuiisunisldeunsalvesgndnnieluiu dwun 8
& oy | v v & 5l 13 v W =l v da W v o I3
Juduiouseludminivlesfivansduiugninunaiasinduidnisd Unaminiuled

vin 15 Juil vesteyaiundegiu



25

Line graph
number of people and time

(update 15 second]

U7 3.18 lasehanhduleduansdunuasiaivesiunidagiu
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g 2018-11-14_evets.csy
g 2018-11-14_prof.csv
67 2018-11-15_evets.csv
£ 2018-11-15_prof.cov

o i

JUN 3.15 feglndgiudeya

U 3.15 L{‘Jué'haaiw'LWﬁ*umgm‘ﬁ'auvaﬁlﬁmnmiﬁmmuqnﬁn Al yyyy
LNUA1YT mm unuATYeILAY way dd unuAtvesTud Indiuansdie yyyy-mm-
dd_evets.csv asgnuanuiunislumned 5 e nsmanuduiusserineduugnAuas
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17} female
19} female

U1 3.16 grudoyaanlue prof

U7 3.16 \Dwethsesgudeyaiilasuan nmelugudeyaussneumsdeya

3 dau g drufi 1 Aslefvasgnnfignasaadu dawdl 2 Wumsseymaresaululediug

d2uf 3 9ssvyavnsaliignasradulduiiamlndiAvaduaululendu

v oo o ) = 1 ¢ o o v . 5
Tagszuulaviinisiinuasiuds [ ] wanefislifigunsaininsiaduls, [‘laptop’]
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= & 3
NUIYOILVIULER
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End

3,17 fanunszuiunsuonaunsalvoswauendily

27



28

'
=

sUn

U

3,17 WJudsnudunsunisduinuiugunialuodlaasing 13ua1nvnIs
Fentuiiresmsedeyanntiusyuussvhnisfsgudeyavesiuiifildvimsidenudaniniuy
o w o & Y | _q v ] & A °

vnstususnauegesdeyaiiiald dudlunsisdeuladniuseulunisnsa

Feulwhsquesteyaiiasunilnedeululunisiuduldaugui 3.18

Gender column Device column

ot 41 !

non ge=1

fapr=3

fap gt

ho ge=1

U 3.18 Maudeulumstiugunsaliiliveunavieve

sU7 3.18 Wueulvlumsnsisasudnnugunsalvesnayiad lnonadin

i 2 vogrudoyaidunisuanana wazaeduid 3 iun1suansgunsal Fadeulalums



29

asrvaeuLaazdauluazyiinnsvasuianAtazgUunsalluneudu diduwdsvesioya

ﬁ'}ﬁuu,mﬁﬁwé‘qmwaaUaavimser‘fuL‘EaulmiuuFh'umﬁmﬂiﬁ’uw,ﬁnﬁa: 1

3

wianduinnsneaeudeyslugiudeyansunnuaiudragladiuaiunisly

Y

¥
=

UATAIANY ) VDILARTLNA wahadldfuluruitsiduntsaiianswiiauansnis
Wisuiisuuwiuled
3) MsuanInsNTIALgnATLaza UL IULYe
Welwanursansrusiuiuwarsuas g saufesuauauananluudas

Praa11iiUSIn e et lunsas e

cosesmsooern,

f St
-

{’—D«lv g

/Wmnm Levets ey
JN—— e

Snl

L [T

“Tieine Caisran Crigtniner 13 cobima

e BN B

Funetion UTE @ e ]

Highihian
st ot

A S

Shaw remiton
ity

et
St

gﬂ‘ﬁ 3.19 £99UNSUUIUIUAUADLIAN



30

9IN3UN 3.19 Wuduseunsusiuiuauluusaznannellaiiadunsm lay

-

3 JJﬂ"lﬂﬂ'!‘iﬂﬁ%’lu‘!}miﬁﬂlﬂﬂ’lﬂ’ﬁ@’m mmmm‘mmamawmmwﬂLwammmmﬂaauu

Foyauazirlulszananarelutusoudaly

P T P
i \; {r/ \ {* %
‘ f i { i
. L2 )\ 3 J
“'m;jm...e/ o Mg
I . v

11/14/2018 18:48 §
11/14/2018 18 49§
11/14/2018 18:49 {
11/14/2018 18:49 §
11/14/2018 18:50
1171472018 18:50

11/14/2018 18:50)
11/14/2018 18:50,
11/14/2018 18:50,
1171472018 18:50
11/14/2018 18:50 §2-7]
11/14/2018 18: :50/k2-7

T

CJ 1 13 L2 dl o @
Ul 3.20 doyald evets Toya ID AULazIATIIINSIY

Ul 3.20 dawdl 1 Aonediniuanaaniiliviinisiupu dudi 2 uavdui 3 Ae
lofvasnAuaznAnInuEIiy udsmiu Yoyavesnadud 1 vhluidhiteddu UTC
Faduilsrdulunsdndanandmiuiuunsumanatuuuny x 1w druaedui 2
wief 3 thiaya lod luiuleulslumstuswauled Tnedhdeyaiduen ] Tovimasan
tuduen 0 widlinsadeulalihnsdaaiomumy - Wevinmsusndtuileieenain
funazyinnnstusiuauledduls Tngardilddmualfidudoyaunu y uansfiadiuiuves
anfn nisntuihdayaildluiuilaidu Highchart ievhmsaiiensw Toeitariduald

\uguuuy step function wasntuuanssauuIuled



31

g
=l L

4) MuanInTINIIIUgNALaziIaT vesteyaiunlagiy

9

Show resull on website

Count 15
second

P v [ 3 a =
U7 3.21 famauanstegauuaulesivn q 15 Tl

= o ¢ v Ay ! v ¢ w

U7 3.21 msvieueaivlesutiidienisnadu Today vundiiviulusven
TWsunsuesihmshsliddeyavesiudagtuuasuansuuninivled vasan 15 Juiiidaly
wihduledazyinssmsndivledifiefadayauasuanstayavuntivleddneds

P
ABLUDY



32

3.2 \psasdianldlun1sveasy

3.2.1 Raspberry Pi 3 B

E‘U'ﬁ' 3.22 guUnsal Raspberry Pi 38 [13]

Raspberry Pi Wussuvansnailany (Embedded Systems) fivieuun ARM
CPU Fdlulsaygiiwusiiavi Raspberry Pisnlddmivinedlowazadluds Google Cloud
wuuiiualvsl Ty Raspberry Pi 3 B flaauaudfsianis

157991 3.4 AauanRYed Raspberry Pi 3 B

CPU type/speed ARM Cortex-A53 1.2GHz
RAM size 1GB SRAM
Integrated Wi-Fi 2.4GHz
Ethernet speed 10/100 Mbps
PoE No
Bluetooth a.1
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3.2.2 Raspberry Pi Camera Module

g o

sU#l 3.23 gUnsal Raspberry Pi Camera Module v2 [14]

Raspberry Pi Camera Module v2 [ulugandasdausianiwsn sy CS| Port
dm3u Raspberry Pi Tastawiz Iag Raspberry Pi Camera Module dnnaud@nimiaa

151971 3.5 AaENURYDY Raspberry Pi Camera Module

Board size 25 x 24 mm
Pixel Count 2592 x 1944
FOV 65 degree
Sensor type OmniVision OV5647 (5-megapixel)
Field of View 20x133mat2m
Video 1080p at 30 fps with codec H.264 (AVC)
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3.2.3 Network Camera

SU#i 3.24 ndos Hikvision DS-2CD2112-|

Hikvision DS-2CD2112-1 111 Network Camera \Jundasr9astanuulaud
ANUSOLTDUADNAUSZUUATDUEHIUANE Ethernet 1A wasS895U Power over Ethernet
(POE) saudanisvinnuluanizsuaitasma lmundunssa

P57 3.6 ﬂmﬁmﬂﬁmamﬁm Hikvision DS-2CD2112-I

Video Compression H.264/ MIPEG
Video Bit Rate 32 Kbps = 12 Mbps
Frame Rate 30 fps (1280 x 960), 30 fps (1280 x 720),
30 fps (704 x 576), 30 fps (640 x 480)
Standard ONVIF, PSIA, CGl, ISAPI
Communication Interface 1 RJA5 10M/100M Ethernet interface

3.2.4 Open Images Dataset

Open Image Dataset [15] \ilugndoyagunm fiflnisusnmana (Label) uasd

nseusaUiRg (Annotation) uls ¢istiu Open Image Dataset Induyndoyaiiansavnluly

wsulvsunsulassthgUszamifiausaanasiaduingled wazyateyailfadisunmasuii 6

YU

aanafaziunldaru Ao Male Female Laptop Phone Tablet waz Book Tasluu3mayn

Twustlainnanldnuduuaannsns
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AaNE UMW

Male 16317
Female 16317
Laptop 5161
Phone 4556
Tablet 784

Book 3685

o e
3.3 NMFIALNUNANITNARDY

3.3.1 N15IAUSLANSNIWVRINITATIVIUAY

nsinussansnmeadusunsudszanesaduingasiuainnslilusunsy

viungyanmagay VOC2012 test set 9119 5,138 n1w wazdudtuaunaesdignies w1

o a 1 . K a = 1 o W et 2/
Auanitud Precision fivsuanisruusugiveslusunsussanasasduing aeld

33n15A1UI9N PASCAL VOC’s Metric [16] fadiuidinninuudugivesdlusunsulssinn

@ GJ as = :J o o o d‘ = =l o
asavduingilasuaruiionnnniian uazidniasodmailaluiieuiisuivlusunsy

3u 9 I8

32.3.2 N15AUTERANTAIMNITUENLNA

TunsiauszansninnisuaninaasTalusunsuvituisiflenagaunanue’

& ) ° P I A o = ° [ & & '3
1 'IJ'JI&N. AINUUNINTITUUITUIUNGDINNIUTYAN wazia auladullasigunnlu

wluglunsHenwa
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3.3.5.4 n1snAdaUNTauenNIINIIwINANLAEIa1 e U dagUy

i 15 Fu1¥

g, 2019-03-10_evets.csv

sU7 3.30 Inddoyaiutlagii

Y

i ) v

U7 3.30 Ivadeyatulagiululiddeyaiuvesiuntagtuildlunmeaou

U U 9

b

=l LA ]

TasgaTunvastolndnsatuiuniudeniuiuinagau

4k 2019-03-10_evets.csv

2019/03/10 18:48:31,[2],[1]
2619/03/10 18:48:52,[2],[]
2019/83/10 18:48:54,[2],[1]
2019/03/19 18:49:44,[2],(]
2019/03/1@ 18:49:53,[2],[6]
2819/03/10 18:49:58,[2],[]
2619/03/10 18:50:00,[2-7],[]
2919/03/10 18:50:08,[7],[2]

' =l

JUT 3.31 Teyaneuiinisouian

sU# 3.31 \udeyadrganeunissinisilaivledlaenatdande 18:50 u.

Y u

fifuuwany 1 Ay uaswends 1 ay saudu 2 au

4 b 2019-03-10_evets.csv

2619/03/10 18:48:31,[2],[1]
2019/@3/10 18:48:52,[2]1,{]
2019/@3/10 18:48:54,[2],[1]
2019/03/10 18:49:44,[2],[]
2019/03/10 18:49:53,[2],{6]

2819/03/10 18:49:58,[2],[]
2619/03/10 18:56:00,[2-7],[]
2019/83/10 18:58:00,[7],[2]
po19/e3/10 18:54:00, [7-8-91,[2]

JUT 3.32 Yayanasiiniduian

NFUR 3.32 Wudauadnisduwaiiiaran 18:54 . dnsiiuineAviy 3 au

Y

uazinende 1 au 3330 4 Ay
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NanNIINmaaay

4.1 Nan13InUsEANSNIWYRINITATIAAUAU

HansadauUszansnnlusunsunsadu lealdganinnageu ananundsiu
VOC2012 test set $1U2U 5,138 AN LASAIUIN Precision Y8duAALAAE AT1LIDUDY
PASCAL VOC [16] uaziiefildlliiisuiulusunsunsiaduauiiaudulavinll lanasinisna

#15°19% 4.1 wan19InUsEaNs N nvelUsunIUnIIIUAY

Methods Precision (%)
SSD500 [17] 83.3
ResNet [2] 80.7
Faster R-CNN [11] 79.6
SSD300 [17] 79.4
MR_CNN_S_CNN [18] 76.4
YOLO [Original] [19] 74.97
Fast R-CNN + YOLO [20] 74.4
NoC [18] 72.2
Fast R-CNN [21] 72.0
R-CNN VGG BB [22] 65.2
NUS_NIN_C2000 [23] 65.1
NUS_NIN [23] 60.7
Babylearning [23] 64.0
Feature Edit [22] 60.2
R-CNN VGG [22] 57.8
SDS [24] 57:1
R-CNN [22] 53.2
YOLO [Ours sem.1] 67.84
YOLO [Ours sem.2] 73.46




41

9nmsadt 4.1 Iiaaruusiud1vesiusunsunsaduauvsamenil 2 ogf
73.46 Wesidus SsfiAnunnnitvasvend 1 ag 5.52 Wedldust Suiflesnannainnismsy
Tnddhyndoyaniwiiuindy wsienpusiugildfudsiosniivasdusunsulassing
Uszamifisudiuadu YOLO ey 1.51 wesidud fannuunnaioradniunyadoyaild

< 5 ! i CJ I a
U UI9NT1IAIATUNBYNNFAINNU

4.2 Han15IAUSLENSNINNISLENLNA

a

nnmsinszdnsammsusnassinlavamanagauanue 1 9alus ey
Tilusunswhuenawasidninsvaeunanm ey fuduunaesiviuegn in
PntuAMATATLLILET U TN TARaaWSAsl

A197991 4.2 wan1TInUTEANSAINASRERINAR L AleNadaU

LA NANITYIUNY 574 (AL)
gn (Au) HA (AY)
Male 65 0 65
Female a7 11 58

PNATTATS19T 4.2 @mnsadnnuwiuginisuenmavoslusunsuladu
65+47 _ % — 91 Wasidud 1nBaInNN15ATIEADUAINKANITYNUNLBEALLDYAN UL
65% %8 ~12

fauduwdnulundos slusunsuazivurlduyiuisindumwayie eviildueninaeiela

gnRpsiavan uazduniananazlUfafumAnd
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U7 4.1 fregeimsnsanduauuuiflevadey

JU7 4.1 Wudiegramanisanadugunsaivuidlenaaau lnunsaudidu

vuedalusunsunsadudu Male wavnsovauasvaneiansiaduldu Female

4.3 wamin1siauszansatmn1suengUnsal

21nMTAYSEANEATHNITUENINAFIIYANTHNARBUTIUIY 306 ATNT
Usznoulusegunsaiviinag 100 fu Taglvlusunsanineninusazam ntusIuIy
Huraruuiugilumsusninquaazaaalnenstiusnaundesiinegn msmednau
gunsalimunluganmagou lnadndianas

715799 4.3 wan1sinUsEAvEnannisuengunsaiameyan NYAFDY

yimgunsal Han1syiuIe ERy ATUSIUE
@w | Wadidu)

gn @) Am (@)
Laptop 92 8 100 92
Phone 84 16 100 84
Tablet 81 19 100 81
Book 85 15 100 85
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95197 4.3 wudilusunsuanansayiuneagaana Laptop léusiughilan
sesassndu Book Phone uay Tablet sudndu 1flonsavaauanamuanisvinenuiy
anuismandulugiinannsviuegunsal Tablet iy Laptop wie Phone Fatlywn
donainuannisldnm Tablet Tunsmsulosfuly wazlisunaiuduauainvesing

&
ARNADY 9

JUT 4.2 fpgannInTadugunIaiuuynnwnndoy

93U 4.2 Wuiedanammsandugunanivuganinnaaey lagnseudvusy

mnedslusunsunTIaduidu Laptop wagnseudviimunefmsiaduilu Book

4.4 wan1snaaaivasdunalsTaIunIIANAULLY

nanIsiuYasdIusaUsTaunTIRnAugly Wisnaassfsteyaaindiadis

sudeya Winnsuannsathdayaluusiazdiuvesgruteyauuanslaedrsgnias lidee

[ Y]

Juludauves d1du e uazguniaifing9duls S1nuvssnAmsuLazINANGINE13T0

«

tusnuaulusdazinaldadsgnies mindeenslaivleaiausavitlalaeadnidu

Aules wmndieanisUamsldanulusunsufiannsavilalagadniiduesn Awanslugi 4.3

9
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§ Peaple Counting System - [« x
Websile

Hedrash

Male

Female

U7 4.3 NaNTUUTIUIUAUL UL AL INA

913U 4.3 Wunsyeaeulusunsulneidaiileainndes Raspberry Pi iy
Tlusunsavienu Tnglusunsuanunsansaasuaulivomn 2 au Sadumaie 1 au uaz
wemds 1 au wazdueiddldnuuiuiiaeg Waunsuldvimsnseduuasioyaiti
n1sUszananamLandantg deiersuiguanisieuveddsunsunuitlusunsy

annsnthduauay sauauluwdaanawayauinTnduguniailignde it
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4.5 mamsvadaumsuansdeyavuninivled
4.5.1 wansvadaunsiumaIngudeyaiiausnuends uazudaNa

The number of people per gender daily in the coffee shop 2018~11-14

Values

ne

No devices laptop book phone tablet
mate g female

U 4.4 manisaeududuiunisldgunsnivosusazine

N7 4.4 Hunaniinageudiorhnisdeulusunsaiauandiuounisly
guNIalrRINAYIENENAIINE LTOYD Fudeeuiugudoyaduiinugnies

nsulSsuiisumsldgunsaiusiaziinuesgnauaavin nemiiidnuaiidu
wrugiius fmualsiuny x undugunsaiingg tazuny y udwauaudlfou uas

FydnualaihAameae dudydnvaldsunAomands Jauansegludusuaisvansiv
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Using device daily in the coffee shop 2018-11-14 i

# Nodevices # laptop = book < phone @ tablet @& Morethan
P w o o ¢ v O
U7 4.5 wanmsgeutuduiunsligunsalvesgnAnyiaan

1ngUd 4.5 mawSsuifivuntsldaunsaivesgnényimun lnenswiluanadu

o b o vy ' = ¢a ) ¥ a o o
Snwaiz Pie Mvualidiuanimumngdtbifiguniaiiignasaaduls, Fiuansdiuou
v oA v - o N LI VR = v o v el v
gndndilduauiiey, Zillvauansdruaugnifildnidede, Aduuansdwaugnanild

Insédwiiilefio wardshuanssnaugnAmliunuian

4,52 Naﬂﬁmﬂaunﬁﬁuﬁﬁmuqnﬁﬂna'l WAZLEAAIND

UM 4.6 N9INANLELRUSTEMIIDILIUAUNEN

- ay v @ v oA a w < = o
1n3U7 4.6 nemidldnansdaunaldinfnaidudiuuasiiaidu q I9uuau
wihiusnuaulugrudeyadilavhnissudeya wunavesnsiwaziiuuansiina) 18.48

W, $5wumAYie 1 Ay uag Wwanda 1 Ay AvualdsuuwAgIsLansaedudu
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Fruumangauaniieduag uazssuuioruauansedider lnsunusshoduiugna

Aruunuuaufaain1snTIvTugnA"

4.5.3 pan1snagaaunisinauvsniulys

Custom counting and tracking for in-store data collection

JUN 4.7 nMsuanstayaliianaUi Event

Y

< a4 e - v ada v v o i = ¢
95U 4.7 Wievnsideniunifidesnsquatviinisnady Event winules

axLLamﬂswwai"]muqnﬁﬂu%ﬂuuaxL’amﬁmmimmfwag Lﬁmﬁﬂuﬁau‘laﬁl,mmwur‘iu‘lﬁﬁ

v % a cal v ~ )
LLaﬂug’lu‘ﬁBHﬁ ?JE);J&VILLE‘IGNU“L%U‘L%GIJJ UANHNNU

u

Custom counting and tracking for in-store data collection

The numbes of people per gendes daily in the colfee shop 2018-11-14 Using dewice daily in the coffee shop 2018-11-14 £

G enderme ®lmmp © bosk G oheen R iabled U memiben

JUT 4.8 miuanadayaiiianalu Profile
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1n5U7 4.8 Wevimsideniunifinenisguagauaviinisnayy Profile i
Auleiazyihnisuananisilisudivunisldgunsalusazyiinuasgnanusazinadsog A udiy
vaaiuled uazmsiSeuiisunisldaunsalvesgnAnvisumnagfunnvenivled e

24 3

¢ o v v o Ry P~ W
Fayauuiuleiundisuivdeyalugrudeyasriideyaingeiy

4.5.4 wan1snagaun1salinadayauunsv

JUT 4.9 n3mineudinissunatea

< = o v o & w
93U 4.9 WunsmiiuansdrwugnAauasnatluilagiu lasguiluanadaya
FYR o = v v = v oo oA
lutligdunsufiszdinasiinsvvemniniu lasnaraavingdeiiaii 18:50 u. nLdudlly)
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JUT 4.10 nevdainnsduiandeya



49
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Tassnufiiunisesnuuy waradrelusunsunsuuasinnueunigluiu s
TUsunsunsaaduaslilusunsulaseviouszamdion YOLO V.3 [10] uavanunsndwans
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§ Wrapper file

from _ future  import division, print_function, absolute_import
import sys

sys.path.insert (8, 'yolovi ds
import os

from timeit import time
import warnings

import cvz
impoert numpy as np

from yolov3 detect.yolov3 core import YOLO

import subprocess as sp

from deep sort import preprocessing

from deep_sort import nn matching

from deep sort.detection import Detection

from deep sort.tracker import Tracker

from wrapper tools import generate detections as gdet
from deep sort.detection import Detection as ddet

import io

import numpy

from wrapper_ tools.save csv import save_ csv

from wrapper tools.device register import device register
warnings.filterwarnings('ignore ')

import pickle

from PIL import Image

def <o o
pranat (" gl

v R ey3)
cv2.VideoCapture (' udpsye o

vload=96

return video capture

def main(yolo):
os.chdlfl %, '}
send _to_GUI = 0
video_record = 1
source="'kki 0 for webcam or RFi1 or filename
FLAGScsv= (
dict_prof =

{}

if FLAGScsv :

csv_obj=save csv()
id stay old = [I[],I[]]
colors =

't (0,0,255) ,"fe

1a%e (255 .0.0) ; "Notie

device_obj = device_register()
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if send to GUI:

¥ send video to note's GUIL

gst_out = cv2.VideoWriter ('

ty=105 1 fc ; =
6, 416))

K n

$ De tien of the' P
max_cosine distance =
nn_budget = None

nms_max_overlap = 1.0

# deep sort
model filename = ' sort/model dat: SR ¥
encoder = gdet.create box_encoder (model filename,batch size=8)

oo 6 i ¥
1 34 o] o

metric = nn matching.NearestNeighborDistanceMetric ("
max_cosine_distance, nn_budget)

tracker = Tracker(metric,max_iouﬁdistance=ﬂ.7, max_age=:{,
n_init=3, next id = 1)

if source == ‘'LKPi‘:
video capture = connect RPi()

else:
video capture = cvZ.VideoCapture (source)
video capture.set (cv2.CAP_PROP_BUFFERSIZE, 1)

praint ("video sonr e ', source)
if video_record:
out = cv2.VideoWriter()
out.open (¥ out put i',cve.VideoWriter fource (*°HZ 8920,1080)
, True)
# MATN LOOE

t_fps=[time.time ()]
while True:
for i in range (round(z(/8)):
video capture.grab()

ret, frame = video_capture.read(}
if nok ret:

if source ==

print(’|

time.sleep(3)

video_ capture

continue
else:

video capture = cvZ.VideoCapture (source)

video capture.set(cv2.CAP_PROP_BUFFERSIZE, 1)

connect RPi ()
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continue

frame = cv2.cvtColor(frame, cv2.COLOR BGRZRGB)

[gen things,dev_things] = yolo.detect_image(frame,boxes only
= True) # main detact o B

features gen = encoder (frame,gen_things[0])

detections_gen = [Detection(bbox, 1.0, feature gen) for
bbox, feature gen in zip(gen_things[{], features_gen)]

tion HERE

features dev = encoder (frame,dev_things[0])
detections_dev = [Detection(bbox, 1.0, feature dev) for
bbox, feature dev in zip(dev_things[{], features_dev)]

device obj.startframe (detections_dev)

# DRAW DEVICE

for i in range(0,len(detections dev)):
bbox = detections_dev[i].to tlbr()
label = dev _things[11[i]

cv2.rectangle (frame, (int (bbox[0]), int(bbox[i])),
(int (bbox[21) | 7 i(bBa% [Z1 1)/, (BE55230, 258) . 2)
cv2.putText (frame, label, (int (bbox[0]),
int (bbox[11)+3¢),cv2.FONT HERSHEY SIMPLEX, Se-3 * 200, (255,0,0),2)

% Call the trac

tracker.predict ()
tracker.update (detections gen,gen_things[1]) #

Ot 1onSs

id_stay = [[1,[]]

for track in tracker.tracks:

BAacr = Bnincs L o o RN
fdev lp = {traek.tracy id:MNone?

if track.is confirmed() and track.time_ since_update >l
continue

bbox = track.to_tlbr() # {mnd

bcenter = track.to_xyah()

miny, max ¥,

XK, Cer

Vdict_prof[track.track_id] = [[str(track.gender)],[]1]

# check device
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if (len(detections_dev) != 0) and (len(detections_gen)
1= 0): # detected scome thing
euc_lp =

device obj.update_person(bcenter,track.track - id)
for connect in euc_lp e B
if connect is nct None:

cv2.line(frame, (int (bcenter[(]) ,int (bcenter[1]1)), (int (connect[1]) ,in
t (connect[Z])), (0,255%,0),3)

device label =
dev_things[1][int (connect[0])]

dufp device_label not in
dict_profltrack.track idl:# not write the same device

dict profltrack.track id]}[1].append(device_ label)

if track.gender == 'malae': # Avold Nons
id stay[0].append(track.track id)
dict prof[track. track 1d][u] = [
if track.gender == 'f« =
id stay[l]. append(track track id)

dlct_prof[track track id][0] = ['&

&'l

i1 ]

LT

cv2.rectangle(frame, (int(bbox[(]1), int(bbox[i1)),
(int (bbox[2]) , int (bbox[3])) ,colors[str(track.gendex)], 2)
¢cv2.putText (frame, str(track.track id), (int(bbox[0]),

int (bbox[1])+30) ,cv2.FONT HERSHEY SIMPLEX, 5e-3 * 2004 LB, 255008 5)
CV2Y putText(frame, Str(track gender) , {int (bbox[C]1) ,
int (bbox[11)+7£),cv2.FONT _HERSHEY SIMPLEX, Se-3 * 200, [, (2 5808, 8)

frame = cv2.cvtColor(frame, cv2.COLOR RGBZBGR) #change o
B.SA foreshowin g with OpenCV

FRAM

Erira L

&3]
=
]

t_fps.append(time.time ())

fps = 1/(t_fps[1ll-t_fps[C])

t_fps.pop (0)

cv2.putText (frame, "FE&
{:.2¢y" . format(£fps), (5,20),cv2.FONT HERSHEY SIMPLEX, 5e-3 * 100,
(0,0,255),2)

out write(frame) if video record else None # write frame if

1f send to_GUI:
frame = cv2.resize (frame, (416,416))
gst_out. wrlte(frame)
print('EEG {
else:
cv2.imshow(’', frame)

.format (fps))

;f (1d stay 1= 1d stay old) and FLAGScsv: # save csv
naves
csv ob] save event(ld stay)

felcteye




if cv2.waitKey(l) & (xFF == ord('q'):
break

id stay_old = id_stay

out.release() if video_record else None

gst_out.release() if send to GUI else None

video capture.release()

cv2.destroyAllWindows ()

if FLAGScsv:
csvﬁobj.save_profile(dict_prof)

1

if name == i

try:
main (YOLO())
except:
i don't stop
raise
# irfage - fundétlon from other “Fils
def self, image,filename='",boxes only=False) :

start - tiﬁer()
if self.model image size != (None, None):

boxed image = letterbox image (image,
tuple (reversed(self.model image_size)))
else:
new_image_size = (image.width - (image.width % 22),
image.height - (image.height % 22))
boxed image = letterbox image(image, new_image_size)
image data = np.array(boxed image, dtype='finatil')

hape)

#fprint (image dat
image data /=
image _data = np.expand dims(image_data, 0) # Add batch

dimension,

out_boxes, out_scores, out_classes = self.sess.run(
[self.boxes, self.scores, self.classes],
feed dict={
self.yolo model.input: image_data,
self.input image shape: [image.shapel[0],
image.shape[i]],
K.learning phase(): 0

})

if boxes only == True:
return boxes gen = []
return classes gen = []
return boxes dev = []

return_classes_dev = []

56
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for i, c in reversed(list(enumerate(out classes))):
predicted class = self.class names[c]
if (predicted_class == ‘r e') or (predicted_class

p— vr ,C_‘k):
box = out boxes[i]
# score = out scores[i]
x = int(box[1])
y = int (box[0])
w = int(box[3]-box[1])
h = int (box[2]-box[(])
if el
W =w + X
X =0
if vy &\
h=h+y
Yo
return_boxes_gen.append([x,y,w,h])
return classes_gen.append (predicted class)
else:
box = out boxes[i]
# sgorve = oul 8¢
¥ = int (box[1i]l)
y = int (box[0])
w = int (box[3]-box[1])
h=-dint (box[2]=box [(])
ifglx L\ :
W= Wi+ ox
x = 0
i F=yh <o
h=nh+ vy
y =0
return_boxes_dev.append([x,y,w,h])
return_classes dev.append(predicted_class)
return

[return boxes gen,return_classes_gen],[return boxes_dev,return class
es_dev]

ann_paths = glob.glob('.. /datasst /s
log dir = "logs/ L

classes_path =
anchors_path

PR
dY L

class_names = get classes(classes_path)
num classes = len(class_names)

anchors = get_anchors(anchors_path)
input shape = (416,416) # hw

model = create model (input_shape, anchors,

Gatalvelon

num classes,freeze body=2,weights_path=":c

i .f:f")

e




logging =
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TensorBoard(log dir=log dir)#my caliback{}#TensorBoard{log_dir=logy_d

i)

logging2 = my_callback()

de

mon1tor— wal Loss®, “save welghts only“True,
save_best only—Faise, period=1l)

reduce 1lr = ReduceLROnPlateau(monitor="'vai
patience=3, verbose=l)

i ¥

', factor=0.1,

early stopping = EarlyStopping(monitor='val loss', min_delta=(,

’

patience=10, verbose=l)
val split = 0.2 # validation set ratio
im names = [os.path.basename (x).replace(’txz=', " 1uu") for x in
ann_paths]

lines = []
for x in ann_paths:
with open(x) as f:
lines.append(f.read().replace('\n’," "))

lines,im names=shuffle(lines,im names,random state=0)

assert len(lines) == len(im names) # check

iMgE

£1f 5¥

1T Hunber of ann ==

EIRERL]

num_val = int(len(lines)*val split)
num train = len(lines) - num val

model. complle(optlmlzer—Adam(lr—le—<), loss={

batch size = 32
print ('Traks en i s
'.format(num_traln, num val, batch size))

3é wWoh, Val GFL gwmi

model.fit generator(data generator wrapper(lines[:num_train],im name

s[:num_train], batch size, input_ shape, anchors, num_classes),
steps per epoch=max (i, num train//batch size),

validation_data=data_generator_wrapper(lines[num;train:],imﬁnames[nu

m train:], batch size, input_shape, anchors, num classes),
validation steps=max (i, num val//batch size),
epochs=30,
initial_epoch=0,
verbose=2,
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callbacks=[logging, logglngZ checkp01nt])
model .save weights(log dir + 't i

i o R |
=l ghts age 1.ha7)

print ('

S A
B . ¢

for i in range(len(model.layers)):
model.layers[i] .trainable = True
model. complle(optlmlzer-Adam(lr—ie 4Y 5 loss={'vo
y_true, y _pred: y pred}) # x ¥ apply the cha:
print ('Unfreeze all of

ioga': lambda

batch_size = &
print(‘T; in © {1 sam :
.format (num_train, num val, batch 51ze))
model.fit generator(data generator wrapper (lines[:num train],
im names[:num train],batch 512e, input_ shape, anchors, num classes}),
steps_per_epoch—max(l num train//batch_size),

O

validation data=data_generator wrapper (lines[num train:],im_names[nu
m_train:], batch size, input_ shape, anchors, num [ [Qlasses) ,
validation steps=max(l, num val//batch s;ze),
epochs=100,
initial epoch=30,
verbose=Z,
callbacks=[logging, logging2,checkpoint, reduce lr,
early stoppingl)
model.save weights(log dir + "Liai
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import PIL

from tkinter import *
from PIL import Image, ImageTk
import cv2

import tkinter as tk
import sys

import csv

import numpy as np
import webbrowser
import datetime
import time

import requests
import os

import argparse
global tl

parser =
parser.add argument ('--ne vid
args = parser.parse args()

#title
window = tk.Tk()

window. conflgure(background—
window.title ("« ‘

window.
#window

#background

videol = tk.PhotoImage(file = *
label =
label.place(relx=0.5, rely=0.5,

o)

#databasenow

my_datal np.genfromtxt (F2
(dtype='#20")

unique, counts = np.unique (my datall[:

counterl = {fmazle':0, " female' 10}

argparse. ArgumentParser(descrlptlon—
',action=" 3¢ i

tk.Label (window, 1mage~v1deol
anchor=CENTER)

e GIIT)
,default =

False)

g ”)

bd_n o )

VAl Poicing §

PO O8N,

delimiter=

;11 ,return_counts=True)

counterl. update(dlct(21p(un1que counts)))

#counter

male = tk.Label (text = str(* i #
‘+str(counterl['male®])),font=("0S fnowiall

20),anchor“sa Y,width = 12z, height = 2, bd = 2,

bg="#% Vi, fg=Tbiue”) .place (relx=0.5%, rely=1.2, anchor=CENTER)
female = tk.Label (text = str('¥ H

'1)) ,font=("1;

‘+str(counterl['*

12, height =
3") .place(relx=0.5,

11v, 20y,

2, bd = 2,

rely=0.3,anchor=CENTER}
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Jfont=("0S
4", bd=0 ,anchor=‘'w’,

label = tk.Label (text=" T Te
Stic 12) ,width = 25 helght = w,bg—
*?”).place(relx—O.U,, rely=0.0005)

for 1 in range(0,len(my datal)):

label = tk.Label (text= °
f+str{my datal[l,0])+ ' \t'+str(my_datal[l,i])+"\t
‘+str(my_datal[l,Z2]),font=("2 & ", 12),anchor='w',width =
25 helght = 2,bg=" ", bd=0 ,
fg="#"757373") .place(relx=0.0%,rely=0.045+0,045*1)

#linkweb
def cazlilpank(event):
webbrowser.open new('htty://"+IP+' ")

link = Label (window, text="%We!i wiall®, 14),width
= 14, height = 2,bd=1,bg="
anchor="¢ent« ,cursor="t e
link. place(relx—u €85, rely=0.00001)
link.pind (*<Buktonsi>" ) callback)

:{. 4; L&
I P— .' ¢
profile= str(tlme stird timed 336 Frnnkd

SUESRERENF RSB SRR R R B SR B

EITEY

',time.localtime()))

#ref
def <z
print (']

url=(str(time.strftime (
ytime.localtime () )+' proi.
response = requests. get(url)
with open(os.path.join("C:/

wh'yas f:
f.write (response.content)

]

chopPl Y, profille),

my data0 = np.genfromtxt(profile, delimiter= ,dtype='t120"%)

my datal = my _dataO[-Z0:-1]

unique,counts = np unlque(my datal[:,1],return counts=True)

counterl = {*maiec’ let:0}

counterl.update (dict (zip (unique, counts)))

label = tk. Label(text-" 1t N

11", 12),width = 25,height = 2
A ”).place(relx—O 05, rely=

male = tk.Label (text = str(’

'+str(counterl[*male’])) , font= ("¢ 145 ,

20) ,anchor="¢a width = 12, height = 2 bd = 2,

bg="4# av, fg="hiue”) .place(relx=0.5%, rely=0(.2, anchor=CENTER)

female = tk.Label (text = str(’ y

"+str(counterl[’': Y1) ) s EORES{™E ¥ 20) .

anchor= 2y, width 12, height = 2, bd = 2,

bg="# fg="4# 43%) .place(relx=0.5, rely=0.3,anchor=CENTER)

x00) fan

5 (font=("I3
’ bd—, ,anchor='w',

fg:’
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for 1 in range(0,len(my datal)):
label = tk.Label (text= '
"+str(my datal[l,0])+’\i'+str(my datal[l,;1])}+%\t
'+str(my datal[l,Z]),font=("3 ¥ *, 12) ,anchor="w",width =
25,height = 2,bg="#FFF Y, bd=0 ,
fg="#727175") .place(relx=0.05,rely=0.045+0.045%1)

{ t (event) :
w1ndow destroy()

14) ,width

linkl = Label(window, text=
= 14, height = 2,bd=l bg—”
anchor="ce ', cursor="hand.
linkl.place(relx=0.885, rely=(.C¢)

linkl.bind("<Eutton~-1>",~callbackl)

, font=(*L8 ¢ i1, 14),width =

L Eg="4F i

linkg = Label (window, text—“
14, height = 2,bd=1,bg=’
anchor="c !, cursor="handi")

linkg. place(relx—ﬁ RrJ, rely=0.115)
linkg.bind ("« »E0 &l lback qult)

#weboa
print (']

Video will gecslve fron "+IP)

class gstream handler():
def rochagh (self):
self.cap cvobj = cv2.VideoCapture ('

30 T B T 1
| wadssconveart W anps

if not args.no_vid:
gst_obj = gstream handler ()
gst_obj.recheck()

noinput=cv2.imread( o e )
window.bind (" <! »>', lambda e: window.quit())
lmain = Label(W1ndow)
lmain.place(relx=0.725, rely=0.28,anchor =

tert )

male = tk Label (text = str(®

'+str(counterl[*w i='1)),font=("L ,
z0) ,anchor="c: ,width = 12, helght =2, bd = 2,

bg-” i av, fg="niue™) . place(relx—C.S, rely={(.2, anchor=CENTER)

female = tk.Label (text = str('f«: g

'+str(counterl[’°* 231e'1)) , font=(" T L*, 20),;

anchor="¢entar’ ,width = 1z, height = 2, bd = 2,

bg="# f Eg=T 432v) .place(relx=0.5, rely=0.3,anchor=CENTER)
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frableloop

label = tk.Label (text=" ToNEGer ENE & ", font=("1:3
By 111", 12),width = /o,helght = 2,bg="4 4", bd=0 ,anchor='w',
fg 17") .place(relx=0.0%, rely=0.0005)
for 1 in range(G,len(my_datal)):

label = tk. Label(text* L
‘+str(my_datal[l,0])+"\t +str(my_ datal[l,L])+*‘*
‘+str(my_ datal[l,,]} font=("& ¥, 12) ,anchor="w',width =
25,height = bd=(C ,
fg="47s i3 =0.05,rely=0.045+0.045%1)
def show frams

global tl

if not args.no_vid
ret,frame = gst obj.cap_ cvobj.read()

if not reg=
frame = noinput

Print (™™ "R |

Mo dnput')

gst_obj.recheck()

frame=cvZ.resize(frame, (41¢,416))

frame = cv2.cvtColor (frame, cv2.COLOR_BGRZRGBA)
img = PIL.Image.fromarray(frame)
imgtk = ImageTk.PhotoImage (image=img)
else:
img = PIL.Image.fromarray(noinput)
imgtk = ImageTk.PhotoImage (image=img)

if time.time() = tl >= 5
callbackl()
print('{ INFO
tl= tlme tlme()
lmain.imgtk = imgtk
lmain.configure (image=imgtk)
lmain.after(10, show_frame)

def start time():
glcbhbal tl
tl = time.time ()
start_time()
show_frame ()
window.mainloop ()
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drunansnaniulyavan

<!DOCTYPE html>
<html>
<head>
<title>People Counting</title>
</head>

<link rel="stylesheet" href="css/a.css">
<script src="js/jquery.min.js" type="text/javascript"></script>
<script src="js/highcharts.js" type="text/javascript"></script>
<script src="js/exporting.js" type="text/javascript"></script>
<script src="js/export-data.js" type="text/javascript"></script>

<body>

<div id="header">»<hi id="headname">Custom counting and tracking
for in-store data collection</hi></div>
<div>
<p id="daa">Date <input type="date" name="da" id="da">

<input id="ee" type="button" value="Event" onclick="Ni()"/>
<input id="pp" type="button" value="Profile" onclick="fullName()"/>

<a href="finzhtml">Today</a></p>
<div id ="to"><p id="male"></p> <p id ="female"></p></div>

</div>

<div>
<div id="ti"> <div id="charti1></div></div>
<div>
<div id="compare"> <div id="container"></div></div>
<div id="comparer> <div id="containerr></div></div>
</div>

</div>
<script type="text/javascript">
function fullName () {
var date = new Date($('#da').val()):
var dd = date.getDate();

var mm = date.getMonth() + 1;
var yyyy = date.getFullYear():;



var d = [];
if (dd < 10 {
dd = 'o' + dd
;
if (mm < 10 {
mm = 'o' + mm
}
var filename = 'ecsv/' + yyyy + "=' + mm + '-
+' _'"+'prof'+ '.csv'
var da¥ = yyyy . ""t\mm 4 /A 4+ dd
$ (document) . ready (function () {
$.ajax({

})i

b

type: "GET",

url=

filename,

dataType: "text",
success: function(data) {processData(data);:}

function processData(allText) {

var allTextLines = allText.split (/\r\n|[\n/);
#var headers = allTextLines[osplit(','):

var? liness=" [J];

var 1li=[];

or

(var i=0; i<allTextLines.length; i++) {

var
1¥ ¢l

var
var

Vas
var
var

data &8g] ITexthines [i]lSplitd™ , W%
data.length == 3){

var tarr = []:

forgdwar J=0rmisd \ IR\
tarr.push(datalj]):

}

lines.push (tarr[2n;

li.push(tazr [1);

ma=[];
fe=[];
nono=[];
lap=[1:
boo=[];

+ dd
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var pho=[];
var tab=[];
var oth=[];

var nono_g=[];

var lap_g=[];

var boo_g=[];

var pho_g=[];

var tab _g=[]:

var oth g=[];

for (k=0;k<li.length;k++) {

if(li[k]=="male") {

ma+=1;
}
else if(li[k]=="female") {
fe+=1;
}
}
document .getElementById("male") .innerHTML = "Male="+
ma.length;
document .getElementById("female") .innerHTML = "Female="

+fe.length;

/gender

for (k=o0; k<lines.length; k++) {

if(lines[k]=="[)"&&1li[k]=="male") {
nono+=1;

}

else if (lines([k]=="['laptop']"&&li[k]l=="male") {
lap+=1;

}

else if(lines[k]l=="["book']"&&li[k]=="male") {
boo+=1;

}

else if(lines[k]=="["'phone']"&&li[k]=="male") {

pho+=1;

68



)
else if(lines[k]=="["'tablet']"&&li[k]=="male") {

tab+=1;

}
else if(lines([k]=="[]"&&li[k]=="female") {

nono_g+=i;

I

else if(lines[k]=="["laptop']"&&li[k]=="female") {
lap g+=1;
}
else if(lines[k]l=="["'book']"&&li[k]=="female") {
boo_g+=1;
}
else if(lines[k]=="['phone']"&&li[k]=="female") {
pho_g+=1;
}
else if(lines[k])=="['tablet']"&&li[k]=="female") {
tab _g+=1;
}
}
var mob;
var mog;

var nothing = nonec.length+nono g.length;
var laptop total = lap.length+lap g.length;
var book total = boo.length+boo_g.length;
var phone_total =pho.length+pho_g.length;
var tablet total=tab.length+tab_g.length;
var morethan = mob+mog;

mob=ma.length-nono.length-lap.length-boo.length-pho.length-
tab.length;



70

mog=fe.length-nono_g.length-lap g.length-boo_g.length-
pho_g.length-tab g.length;

#document .getElementById("mo_b").innerHTML = ma.length-nono.length-
lap.length-boo.length-pho.length-tab.length;

#document .getElementById("mo_g").innerHTML = fe.length-
nono_g.length-lap g.length-boo_g.length-pho_g.length-tab_g.length;

idevice

#find value
Highcharts.chart('"container', {
chart: {

backgroundColor: '#FFFEFF',
plotBorderWidth: null,
plotShadow: false,
type: 'column'
}s
title: {
text: 'The number of people per gender daily in the coffee
shop '+ day,
style: { color: 'black' }
}J’

togltip:) {
pointFormat: '{series.name}: <b> {point.y} </b>'
b
xBAxis: |
categories: [ 'No device', 'laptop', 'book', 'phone',

'"tablet', 'More than one'],
crosshair: true

}J’
plotOptions: {
column: {
pointPadding: o2,
borderwidth: o

bi
series: [{
name: 'male',
color: '#ecbfe',
data: [nono.length, lap.length, boo.length,
pho.length, tab.length, mob]
beo A
name: 'female',
color: '#fesce' ,
data: [nono_g.length, lap g.length, boo_g.length,
pho_g.length, tab_g.length,mog]
1



Highcharts.chart ('container:', |
chart: |
backgroundColor: '#FFFFFF',
plotBorderWidth: null,
plotShadow: false,

type: 'pie'
}
title: {
text: 'Using device daily in the coffee shop
style: { color: '#oocooo0' )
}f
tooltip:
pointFormat: '{series.name}:

b
plotOptions: {
pie: {
allowPointSelect: true,
cursor: 'pointer',
datalabels: {
enabled: false
] r

showInlLegend: true

bo
series: [{
name: 'Brands',
colorByPoint: true,
data: [+
name: 'no device',
y: nothing

name: 'laptop',
y: laptop_total

name: 'book',
y: book total
PR
name: 'phone',
y: phone_ total
b o
name: 'tablet',
y: tablet total
b d
name: 'more than',
y: mog+mob
}]
1]

<b>{point.percentage

71

'+ day,

e .1f) %</b>!



</script>

<script type="text/javascript">

funetisn Ni{) {
var date = new Date($('#da').val());

var dd =
var mm =

date.getDate();
date.getMonth() + 1;

var yyyy = date.getFullYear();

var d =

if gddl <

[

10) {

dd = ‘o' + dd

10) {

mm = 'o' + mm

var ymd = [

=

<
i)
=
T a0
|

Il

var
+'_'+¥evet Sy

var

var jgxhr

var

line

S.ea

1:
[1:
[1:
s
[1:

filename
4 csv'

csvi/\ F oyyyy +/N= 4 omme '+

day = yyyy + '-'" +mm + '-' + dd ;

= $.get(filename, function(data) {

lines = data.split('"\n'");
s = lines.slice(o, -1
ch(lines, function(lineNo, line) ({

var items

= line.split(/[\s,:/1+/):

if (items [6="1"{

items [6=parseInt ("m;

T

+ dd
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}

else |
items[¢=items [elsplit ('-"') .length;

)

if(items [7="011{
items [7=parselnt ("o);

}

else |
items[7=items[7.split ('=") .length;
}

d.push([Date.UTC(items [0, items([1-1, items[2], items][3),

items[4], items/[s5), items [6);
a.push([Date.UTC(items [0, items([n-1, items(2, items/[3),
items[4], items([s), items[7); // people now = in - out
p.push([Date.UTC(items [0, items([11-1, items[21, items][3),

items[4, items([s),items[7+items[e]); // people now = in - out

#END VAR jgxhr
Highcharts.chart ('charti', {

cRarkt ™y
style: {
fontFamily: 'sans-serif',
b
renderTo: 'chart',
zoomType: 'x',
panning: true,
panKey: 'shift',
type: 'line',
backgroundColor: '#sbrfee’

b

Titles 4
text: 'Number of people in the coffee shop '+ day,
style: { color: 'black' }

b

subtitle: {

73

text: 'Click and drag to zoom in. Hold down shift key to

pan.',
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style: { coloxr: 'sooocooo' )

br
xBxis: |
labels: { style: { color: ‘'#oooo' } },

type: "datetime",
dateTimeLabelFormats: {

month: '%e. %b',
year: 'sY’
Yo
title: {
text: '"Datetime',
style: { color: '#oooooo' }

Yo

yAxis: {
labels: { style: { color: "#ooooeo' '} };
i ]

RS -

b

Booltipl N
borderColor: '#BABABA',

I

plotOptions: {
spline:; {
marker: {
enabled: true

s

series: [/{
showInLegend: true,
name: 'female',
data: a,
step:true,
color: "#FFoooo'

by



showInLegend: true,
name: 'male',
data: d,
step:true,

color: 'wnofa'

showInLegend: true,
name: 'total',

data: p,
step:true,
color . "uwsfaor'

#END VAR option

</script>

</body>
</html>

douauleiuansdayatagiu

<!DOCTYPE html>

<html>

<head>
<title></title>

</head>

<link rel="stylesheet" href="css/a
<script src="js/jquery.min.js"
type="text/javascript'"></script>
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<script src="js/highcharts.js" type="text/javascript"></script>

<script src="js/exporting.js" type="text/javascript"></script>

<script src="js/export-data.js" type="text/javascript"></script>

<meta http-equiv="refresh" content="15"/>

<script type="text/javascript">

setTimeout (function () {
window.location.reload(1l);
}, 15000);
</script>

<script type="text/javascript">



var d
var d

ate = new Date();
d = date.getDate();

var mm = date.getMonth() + 1;

var y
var d

if (d
d

yyy = date.getFullYear();
= []:

d < 10j {

d="'0" + dd

if (mm < 10) {

mm = '0' + mm
}
var ymd = [];
var ¢ = [];
var d = [];
var a =[];
var p = []:
var filename = 'csv/' + yyyy + '-' + mm + '-' + dd

+' Fieus

1
$

items[3],
items([3],

items([3],
in - out

}
// EN

55 | . c S
vappddvasibiy vy @ -8 /+ T +\ - "L EE 2
var jgxhr = $.get (filename, function(data) ({
var lines = data.split('\n');
ines = lines.slice (0, -1)
.each(lines, function(lineNo, line) ({
var items = line.split (/[\s,:/]1+/);

if (Liems [6)]=="[8, O
items[6]=parselnt ("0");
}

else

items[6]=items[6] .split('~-").length;
}

if(items[7]=="[1") {

items[7]=parselnt ("0");
}
else {
items[7]=items[7] .split('~"').length;
}
d.push([Date.UTC(items[0], items[1l] - 1, items[2Z],
items[4], items[5]),items([6]]);
a.push([Date.UTC(items[0], items[1l] - 1, items[2],
items([4], items[5]),items[7]]); // people now = in - out
p.push([Date.UTC(items[0], items[l] - 1, items[Z2],
items[4], items[5]),items[7]+items[6]]); // people now =

)
D VAR jaxhr
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Higheharts .chart ("ehartl’, {

chart: {
style: {
fontFamily: 'sans-serif',
b
renderTo: 'chart',
zoomType: 'X',
panning: true,
panKey: 'shift',
// defaultSeriesType: 'line',
type: 'line',
backgroundColor: '#9b7fce’
Iy
titded {
text: 'Number of people in the coffee shop %t day,
style: { color: 'white' }
}
subtitle: {
text: 'Click and drag to zoom in. Hold down shift key to
pang 'y
style: { color: '"#BABABA' }
]l

xAxis: |
labels: { style: { color: '#000000' } 1},
type: "datetime",

dateTimelLabelFormats: {
month: '%e. %b',
year: ‘&Y'
},
title: {
text: 'Datetime',
style: { color: '#000000' }

}s

yAxis: {
labels: { style: { color: '#000000" } 1},
title: {

text: '’
b
tooltip: |

borderColor: '#000000°',
// headerFormat: '<b>inthe : {point.y}</b><br>",
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// pointFormat: '{point.x:%H:%M:%S}"'

b

plotOptions: {
spline: ({
marker: {
enabled: true

b

series: [{
showInlegend: true,
name: 'female',
data: a,
St oEE ey
color: "#FF0000'

showInlLegend: true,
name: 'male’',
dataiid,
step:true,
Colspanpldhly 2 UFs |

showInLegend: true,
name: 'total',
data: p,
step: true,
color: '#88fa07'!
b1
})a
DN

// END VAR options
</script>

<script type="text/javascript">
setTimeout (function () {
window.location.reload(1l);
}, 15000);

// refresh 15 second
</script>
<body>
<div id="chartl" style="width: 1500px; height: 600px; margin:
0 auto "></div>



</body>
</html>

daunnusavtinivlen
html body {

background-color:

}
#header {

width: 100%;
height: 100px;
margin: 0 auto;
background-color:

#headname ({margin: 0;
padding: 30px 0 0
height: 60px;
display: block;

#564646

#fbeeet;

0;

text-indent: - 10000px;
text-align: center;

co 1o bbbk

ftdaa
color: #560706 ;
font-size:20px;

#da{
width: 130px;
height: 30px:;

box-sizing: border-box;
border: 2px solid #ccc;

border-radius: 4px;
font-size: 1l6px;

#pp
background-color:
berder-radius: 12px;
color: white;
padding: 15px 32px;
text-align: center;

#560706;

text-decoration: none;

’
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#ee(

display: inline-block;
font-size: 1lb6px;
margin: 4px 2pXx;
cursor: pointer;

background-color: #560706;

border-radius: 12px;
color: white;

padding: 15px 32px;
text-align: center;
text-decoration: none;
display: inline-block;
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