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Cooperative Title: Development of Image Processing and Analytics for Digital Advertising
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ABSTRACT

This cooperative study aims to design an image processing and analysis system for
detecting and counting people walking through digital signage. In order to meet the needs of
the company, Verily Vision requires a system that stores the image of people faces, counts the
faces, and tracks faces to find information about the eyeball rate and dwell time of passengers
toward digital signage. The recorded information is sent to the end user company, the digital
signage service provider, for them to charge to their client at an effective rate and to reduce
the cost of importing the software from Overseas.The system can be divided into two parts,
the first part is the hardware part. In this part, the ASUS Tinker Board will be used to process
images and to store images of people face. The second part of the program is a software that
adopts the Local Binary Pattern (LBP) method to detect and count the number of people
walking through digital signage and Convolution Neural Networks (CNNs) are used in the
classification of gender and emotional expression. In order to bring the results to the

development of interactive advertisement and media platform.
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- up to 28 x GPIO pins
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- 2 x 5V power pins
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- 8 x ground pins
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2.2.1.2 laus13 OpenCV

OpenCV 1 Junilaly open source library fil#einunlddusuriasusinan
image processing 619 LU n1515unlWa 81ugUniwuaziale Correlation Region of interest
convert color Image Filtering Mean shift 1La g Convolution tJudu W%au'ﬁ‘jnﬁmi interface
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Muanena cv2.resize() WhududAgludivinavessunmuieddlefiuaninasenun cv2.cvtColor()
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tracked_position = faceTrackers[fid].get position()
t_w = int(tracked_position.width())
if t_w > 52:

fidsToDelete.append( fid )

Tudruvesrds if %’NﬁwzﬁmiLﬁﬂ‘nmﬂmwm’iwwaagﬂmw’lul,wia:ﬂuima

;5 1 v 4 = 1 1 < o 4 o Q‘J
OIANTUIAAI NN INLVUNANUALAUNI AN 52 WA ﬁ]SV]"IﬂWiﬁUgUﬂWWWﬂTﬁU@Vlﬂl‘U

2.2.2.2 A1d3 exception
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try:

rc,fullSizeBaselmage = cap.read()

except KeyboardInterrupt as e:

pass
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2.3 Tﬂiwwaﬂszmmﬁumﬁaqﬁu (Artificial Neural Networks : ANN)
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2) Associative Memory : Hopfield Net and Bidirectional

3) Biological Model : ART
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)
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2
o
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Linear Peceptron #siivianun 4 Junaudslu Linear Peceptron Uu#ddl Hyperplane wgﬂ"[‘tﬂuaﬁum
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Linear Separability Function ﬁqgﬂﬁ 2.14
D xw -0 (2.4)
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X1We+ XoWa—-0=0Q Y Xiwy+ XaWz + Xawsz—-0 =0
3

gﬂﬁ 2.14 3Unw Linear Separability in the Perceptron (n) 8unmaadfA1ves Perceptron

(v) BUNAAIUAIYBY Perceptron
Felutumeud1viunisiseusuuu Linear Perceptron fivianua 4 dumau fadl

1) Initialization

AMURAY Initial weights wy, wa, W3, .., Wy, Waze1 Threshold @ TiAuuvdnluas

[-0.5,0.5]
2) Activation

¥11N17 Activate the Perceptron laenns Apply inputs x; (p), x2(p), x3(p), ..., X, (0)
LAy Desired output Yy(p) 9105 u%1n138 1u3mA7 Actual output i Iteration p = 11ae14

AUNTSN 2.5

= step[ix(p)w(p)—@] (2.5)

i=1
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Function
3) Weight Training

ivuaAn Error signal dsrvlavgyinligintoyalugaluuiinns Error lalaunume

e(p) TUANIFIAUNITN 2.6

e(p)=Y,(p)-Y(p) (2.6)

= 1

Taefl v, (p) Fiofn Desired output waw Y(p) Aor Actual output Ail§arnnisvnass

o ' = =& 2 | dda ' = v ' |
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Aw, (p)=axx (p)xe(p) 2.7)

IabAY Aw;(p) AR Weight correction factor #i Iteration p kagtaSaLa?9vINS

Update weights %84 Perceptron fsaunisi 2.8
w,(p+1)=w,(p)+Aw,(p) (2.8)

4) lteration

YINsuK iteration p BN 1 antunauluvilumeui 2 Lay repeat process Miavsin

UNTEISLUUNGaNIvLadeS

falunsiSeuslasseyseannieintesdu (Artificial Neural Networks : ANN) Saiiludiunas

s

Inssiedssamiiendug Fazamisognisvhauleesl
2.3.1 Multilayer Neural Networks

Multilayer Neural Networks ¥58 Multilayer perceptron Julrsetheyszamidisy

o= ° a v ¢ = ' =l |
niinsyinunuy feedforward lunsuszanasadndunnludaevinaifisterunsauazludiuves
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2.3.2 Back-Propagation Networks

Yeanunsniansai Back-Propagation Networks lagisgud 2.16

Hidden

layer

= | = . s
UM 2.16 lassnedszamifisnuuy Back-Propagation 3 Laiees
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Felugui 2.6 A1 | j uay k szdedsdivgaaysramludunwn alwes hidden wag
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Aw (p)=axy (p)xd,(p) (2.13)

(4
o

o 5,(p) Ao mslamuRanainvaagadUszam k luawosiondwndig p

nslaseiuddeiianatnazgnimualusyiusvesilaidunislaldnugudae

ToRananeNAvRLTadUsTaIY AetudmiuwaaUssam k laRsaunisineans

oy, (p) xe, (p)

2.14
X, (p) : )

o,(p)=
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(Adrian, 2018, p. 209)
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Juiinatszegnanlunis
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MIIVEDU

nsaugunw

iy

e
AugUN WYl

N15ANAUAAN

L)

d ] (2 (3 s L o
JU# 3.16 (sip) WdninvessruunsIsduiastudTuIuay

A (2 L2 s s o " 5
Tugui 3.16 WulWinnsnvesssuumsniiaduuasiuiniuauluurastunoussiinisennuuy
wuluN1sYINauR el
3.3.1 AN55UIALe
ol & 8 aa (7 v aa 2/
nsividleasillunsteyailoainlugandown Tnslunssuidanlugandsauuy
Unfaziimsiudeyagunimdiuivuin 640 x 480 finiwa AIWIEY 120 suradunit Usunadnalu
= =l =l o - 5 Y A:J v [ 10 s

1 UMz HTUIUNALEANNUA 36,864,000 Antwanidluinn1sUszunana wad1vsun1seoniuy

1 s = s AU =) 4 U = =

ludresnisiuidlessgauiusuinanidandeadu 320 x 240 finwa A7 120 iNsudeIun

v =i

Usinafinwaly 1 Jurfieelisuiufinwaraus 9,216,000 ﬁﬂLsda%ﬁﬂﬁﬂ%mmﬁ%’wa:ﬂammm
toras 4 whvilissuudsznanalésida 4 vilaefigunmuuuunAfuluudfusuneiidnumegunwd
wileuiu TnganunsauSuawsldsensiBoulusunsudl
def detectAndTrackMultipleFaces():
cap = cv2.VideoCapture(0)
cap.set(cv2.CAP_PROP_FRAME_WIDTH,320)

cap.set(cv2.CAP_PROP_FRAME_HEIGHT,240)
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1 = 9 2 o el d" o L at v
Tudruvoenisilsulusunsudneduazimuaialeonazyinlnenisusuruinangindss
v = = & A e s v 1 o v
IimEewuin 320 x 240 AinlwaiefiagligudnvuzvasgUluntdauldvisuasvinldszuuiings

Usrunananisivu

3.3.2 nsutasiiann RGB u Grayscale

a

H o =l o A Y

luduvesmaviendunisudasdenn RGB Ju Grayscale nasaniildsuialovun

320 x 240 fintwa AT 120 wsudedundl Usunwiinalu 1 Junflesfisuiufinieaiavan
= o &/ A

9,216,000 AintwavziiniseenLUUmEMsWUaIEIIN RGB WU Grayscale awwinvuinvasguning
LU RGB azilmnuanvesivienun 3 viiligunimduuy RGB luudasiingadasiidruiudndeya
vionue 8 Unsiofinieadaililu 1 Ainwagunnduuy RGB aelidrunulndeyavomun 24 dndefinea
o o - A 3 = =l <l o = 3 - I = é
M uutaisunanagunwismualy 1 Jufiiswoulnimun 221,184,000 dnseiuriiflaly
° = 0 Lt o = = £ 1 vy o v
imsdsznanalvhlbilunisussnanalidreldsaninnsiad dwalddenihmsesnuuusons
wlasd RGB LUu Grayscale senvandugunmduuy Grayscale sziidwaudatoyansnun 24 dade
finwailiduudaiivszanaraguamiaaly 1 Juiiiseddiuvaudaiann 73,728,00 Insedui
= o o ] =l 2 & 1 ! v al ! v 10 & ' 174
Favilinnailunsuszsranaiinaudtu 3 winwszdonsandludiuflidniusensldan

panlUTsvlvssuulssinanasTu FeavaunsauansnsWonlusunsyland

re,fullSizeBaselmage = cap.read()
baselmage = cv2.resize( fullSizeBaselmage, ( 320, 240))
if (frameCounter % 5) ==

gray = cv2.cvtColor(baselmage, cv2.COLOR BGR2GRAY)
3.3.3 msnsnduluniiau uagmaamudnisvadtum

ludiuresnisnsraduluntiau uazsnnangudnaisveslunds azviinisesnuuu

MBNsAMUAAT Image Pyramids w39 scaleFactor Tiuwinlunisanguninanayng 10 % lunis

s

v ' o o v v A% o 4 v
m?'l’ﬂﬁ]‘UIUﬂu’]ﬂu ﬁE]m‘mrl’ﬁai)ﬂLLUUI‘uﬂTﬁW}IUMu’IﬂUﬂ’Jaﬂ’YﬁG\‘STJT\JWIIUWLJ”MQIWUWIEW 2 ¥

= o a

Jeavdndulannlunddudeluniinay d1uves minSize uazmaxSize azidudiivuansaulunis
@ 1 5 - a ) ' ] a
as1vdulunihaumgail 17 x 17 Anwa uaznsovlunisesiaduluniaulvalanit 52 x 52 finwea

wggunwlunihauazdvwialiiiu 52 x 52 Anwauasvunadnluiiu 17 x 17 finwaviliduves

s

. . - el | = IJ a s v =l
minSize kagmaxSize Elx‘lﬁ’lll']iﬂﬁ‘\lﬁaﬂﬂﬁﬁllwﬂ%lﬁﬂﬁwLﬂﬂﬁ]’lﬂﬂ’]iﬂ'ﬁ'ﬁ]ﬁlUIUWﬂ’]ﬂUlﬁ BATHIUNTT

Y < 1

AurunIgagudnalsvedluniiauiiefazsifuarliidadnauidunsonuludwdousuiiinad

"o = ar

matchedFid dlumsidasunwindulumiauiumsely wgamnsawansnsidoulsunsulanail
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faces =LBPCascade.detectMultiScale(gray,scaleFactor=1.10,minNeighbors=2,
minSize=(17, 17),maxSize=(52, 52))

for (_x, y, w,_h) in faces:

% = int{ )
y = int(_y)
w = int(_w)
h =int(_h)

X_bar=x+05*w
y bar=y+05*h

matchedFid = None
3.3.4 nsesaadauluntinau

w&anitldiinsasieduluniieu uagvgaguinisveslunindaluazinisda
Tunthauindulumihvesrudundolyl T,ﬂU’Lumiaammmsﬁ”lﬂ'ﬁé’wmm’fauvaﬁ?’nmﬁa’uadgﬂmw
Tuniuasdaiifesmumianuly fulugunmlundhauiuagdl keys dmsulunsifue fid ey
1}
ulwiifieglugnsgurunmsnisifiunisinny Tusiuauay wagimuaATTufing U
anld
for fid in faceTrackers.keys():
tracked_position = faceTrackers(fid].get position()
t x = int(tracked_position.left())
t y = int(tracked_position.top())
t w = int(tracked_position.width())
t_h = int(tracked_position.height())
tx bar=t x+05*tw
tybar=ty+05*th
if ((t x<=xbar <=(t x+t w))and
(t y<=y bar <=(t y+th)and

(x <=t xbar<=(x +w ))and
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(y <=tybar<=(y +h )
matchedFid = fid

Ql - o o o 1 A a =
3.3.5 NISWAUAITARNAIN UUIUIUAY LLﬁBﬂT%UﬂF‘]’W]‘UuV]ﬂEU

1 QI - . o o U d L7 =5 } %
Tuduvesmaitunisiinnu fudnauau uasfmuarAtuiingd aseenuuufiens
i sAnmulagindn matchedFid 1 None nunsaunsUamlundauiifusuluifinsaduwy
Inuuiagynsifiunsinniuiie dib uagtiusuiusenisly threading Thread() wasfmuaaii

Uuiingu daasanunsouaninsifisuluunsulasail

if matchedFid is None:
tracker = dlib.correlation_tracker()
tracker.start_track(baselmage,
dlib.rectangle( x, y, x+w, y+h))
faceTrackers[ currentFacelD ] = tracker
t = threading.Thread( target = doRecognizePerson ,
args=(faceNames, currentFacelD))
t.start()

currentFacelD += 1

ludaunsviienu threading Thread() agvinisiinarlunisduswavaulagagyinau
- ) p =t 1 I @ & o v 1 o Y 1 . o
Aaidy doRecognizePerson @9agiin15de 2 Arludafendulann s1uiuauntiu waven fid Usesn

2/ o o I A‘e‘; A ~ 2/ s d a:l -] 1
suamluniluinisivusseluilaiduiiefazl@isuan saveimglfid] Azt luldludiuvesnis

e

L7 v
Tuiingunmluniinau

def doRecognizePerson(faceNames, fid):
faceNames(fid] = "Person " + str(fid)
start_time(fid] = time.time()
timestamplfid] = time.strftime("%Y%m%d_%H%M%S" time.localtime())

saveimgl[fid] = False
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3.3.6 ﬂﬁw"}ﬂﬁhﬁmumﬁﬁuﬁﬂgﬂ waznstuingunmlunthau

(] ¥ &d r z L 1
ludauresniseanuuumsdinguninlunthauifinisnsiaduiduasusnaglisuen

i a 1 o d nl -] ¥ o s v o v =S
saveimglfid] 1Juf1 False uuazagldsu Key unianaziunlddmsulunsisaeundivinnistudin

v & = = v v i
gﬂmwiwmﬂuvf]uﬂiaLLiﬂlﬂﬁIWaLmaﬁmLﬁugﬂmw Feazuanian1siloulusunsulinisuan

for fid in faceTrackers.keys():
tracked_position = faceTrackers[fid].get_position()
t x = int(tracked_position.left())
t_y = int(tracked position.top())
t w = int(tracked_position.width())
t_h = int(tracked_position.height()
cv2.rectangle(resultimage, (t_x, t y),(t x +t w,t y +t h),
rectangleColor ,2)
if saveimg[fid] == False:
ftw>0andt h>0:
iR AR
tx=20
ifty<0O
ty=0
if (t_x +t w) > 319:
t xx = 319
if (t_y+t h)>239:
t yy =239
txx =t x+t w
tyy=ty+th
img[fid] = baselmagelt y:t yy,t x:it xx]
saveimelfid] = True
path = 'C:/Users/Samrit & Warisarapon/Desktop/Learn
OpenCV by pyimagesearch/Demo/OMAS/\og/'
pathimelfid] = os.path.join(path, str(timestamplfid]) + ' '
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+ str(fid) + "jpg)
cv2.imwrite(pathimelfid],img[fid])

3.3.7 mydwianmsrsaviuluniau Waruninegunm wasida TrackingQuality

nniladudingunmluniiay wdsantuagyhnisesnuuulunisswanguniwlum
Ay Wanuneguamitauniwesgunmilvuiauinnds 52 fnaszyiinisimuamaugunm
wazn1silia TrackingQuality zdesliidosndt 7 lasddeunin 7 agvhnisinuaiauguaimuay
o o = = v L3 -J @ (4 &=t
vinmstudinszeziatlunisinnuveslumitauadlnd Excel ngndaifiulilulnainesdansagnis

Weulusunsulaniuans

for fid in faceTrackers.keys():
trackingQuiality = faceTrackers[ fid J.update( baselmage )
tracked position = faceTrackers[fid].get position()
t w = int(tracked_position.width())
ift w> 52:
fidsToDelete.append( fid )
if trackingQuality < 7:
fidsToDelete.append( fid )
end_timel[fid] = time.time()
duration = end_timelfid] - start_time[fid]
with open("C:/Users/Samrit & Warisarapon/Desktop/Learn
OpenCV by pyimagesearch/Demo/OMAS/log/log.csv", ',
newline=",encoding='utf-8') as csvfile:
a = csv.writer(csvfile, delimiter=',', quotechar=", quoting=
csv.QUOTE_MINIMAL)
a.writerow([fid,timestamplfid],duration,pathimg[fid]])

I Ao ° %)
3.3.8 Madarifmunaugunm wazvhnsaugunmluniau

v v oo Y o v
nalaiinisdwiannisasiadulunidinu Waaaund1egunan uazidne

. . | v ° = a = i
TrackingQuality aantiuagvitnisauguninlumiauniauinanuniiuiy 52 Ainga wazen

TrackingQuality wouni1 7 wananslusunsusIugans
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for fid in fidsToDelete:
faceTrackers.pop( fid , None )

3.4 N199DNTZUUNITATIVAUMNALAZ NN

N1SRNWUUTSUUATIAIULNA Laz@ntiazvinniseaniuulaeldudnnis Convolutional
Neural Networks (CNNs) Tuniseanuuuszuulasdandnlassaiiemniuluinaves Realtime
Convolutional Neural Networks for Emotion and Gender Classification (Octavio Arriaga, Paul G.

Ploger, Matias Valdenegro) {undn aaunsaglunaléddazud 3.17
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gﬂﬁ 3.17 luinaved Real-time Convolutional Neural Networks for Emotion and

Gender Classification

67



N1590NLUUSEUUNITATITTUMNALALENTN 1aiin1509nIN1990NLUUNITIIIUSY Lely

s ooa

< o v = du‘j a A [ v
ﬁqﬂTiﬂm%3u7hth1U1U3¥UUﬂﬂQWU%QZEﬁﬂquLUBQMW%Wﬂﬂ15U53N?ﬂﬁﬁﬂﬂﬂ%ﬂ1%ﬂiﬁﬂﬂﬁﬂWWﬂﬁi

389 ASUS Tinker Board lalanansasulusunsuls waiiniseanuuulnivisnueanisnsiadudndn Lay

BUAY

Suale

WWARSST 3.17

FIIEADU

A1SYN9IU

ATIEDULNSTY

Taile

AAlavn 5 5w

d [ at =l v
31J1n 3.18 19N MU9sEUUNITATIDIUAUT AL LNA

68



d

wilasdain RGB 1u

Grayscale
v

as39uluntnAY way

waaudnansuadlun

i |

MUY

AN TARMIL
PUTNUIUAY AN LN Ly

° | a et
AvUAAIUUNAIUNW

>

FATIVEDUNT

Tufingunaw

Tuiingunmluninay

= 1 & o v/
5UN 3.18 (sl9) Il insnvasssuunisasiadudninuazine

69




Taila

AsIdUINTY

F@lenn 2 sy

Mo1SHAINTUMINAL Lay

WUNAIINLUNTIAY

ASONANNISATIVIULAE

mMsaanulurtAy

Tracking

Quality < 7

JuinArszeznailunis

faniuvadluviiay Lay

AvuAAIAUIUA W

4

q

= ' ¢ ¢ v oa v
31.]% 3.18 (n@) IW’J‘U”I'iWUBQESUUW]W‘E%%UE‘IMU’]LLazLWﬂ

70



AIIVEBU

nITaugUMIW

fy

augun Wil

NSANAUAAN

N
SN

= ' ¢ g v al
35U 3.18 (si9) Indninvessruunisnsradudntinuaszine
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Undaziimsfudeyagunmidnunuunn 640 x 480 Ainiwa ALY 120 isuaeduni Ysunainigalu
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wrddunaesdduuingunim 640 x 480 Ainiwa ienvzgesrUsznavvesluntiienensualuay
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def detectAndTrackMultipleFaces():

cap = cv2.VideoCapture(0)
3.4.2 nsuwUasdann RGB Wu Grayscale

| ° = as M v aa
Tudruassnisvireulunisudasdann RGB Wy Grayscale wdsaniilasuiflovuin
640 x 480 fintwa A213L57 120 wisusoduld USunaudinigaly 1 Jurfiaeiisruiufiniwaraviun
- o v =l ld
36,864,000 Wnwavzitn1seanwuumen1swlasdaIn RGB 1y Grayscale \a99nvuInveIgUA N

duuu RGB vzilmudnvesdvianun 3 Eilvigunimduuu RGB luudazinwadezisuiuiadoya
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Vv 8 daseiinwadyilily 1 fnwagua wduuu RGB avldwiulntayanmun 24 Undetfinia
o ° a o a Ad o a o a 1 a ool
vilsnnudaiuszananaguaimvianuaty 1 Sunfifidiwaudevionun 884,736,000 Tnseiunitniall
o =t o [ d = L3 1 v v o v
Mn1sUsEanadenlunsussinanalisailiaswasiianisaad dewalvisasiiniseaniuuaignis
wUasd RGB 10w Grayscale seulandugunmduuy Grayscale avfisruudndoyaianun 24 Tnde
=) o ¥ o = u‘ 5 - =l al o =Y :J’ = I a =l
Anwavlvinnuisilszananaguamvimilu 1 Juniesdisnulnnmun 294,912,00 dasaiuni
= o W e =l 1 1 | v = | v 10 & | 3
FavirlanusilunisuseuianaiinnusHPu 3 winnsiginnsdadtudiunlusndunenisldau

panlUisihlissuulszinanalsiTu awnsanansmsieulusunsulssad

rc,fullSizeBaselmage = cap.read()
baselmage = cv2.resize( fullSizeBaselmage, ( 640, 480))
if (frameCounter % 5) ==

gray = cv2.cvtColor(baselmage, cv2.COLOR_BGR2GRAY)
3.4.3 Minsadulumtiau wasvnaaaudnisveslumi

dauvesnisnsnduluntiau uaznigngudnalsvaddunin agviinisesniuy
AI8N13AIMUAAT Image Pyramids %38 scaleFactor livunalunisanjuainanasvng 10 %

o/ v 1 -] v A .ﬂ) o I;
lunisasandulunthay denminnisesnuuulunsmilunthrudmenisasiamluminngiuaign 5

v =

windsagdeaulainluvthdureluminay @uwes minsSize azilusnmuuansaulunisasiadulundi
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AUYUIRANER 100 x 100 W8 LW‘iﬁb’IUFlTWIE?Q%U.LUWURWE]W{ISIUVI’]ﬂ"li'i]’]LlUﬂﬁﬂU"lLLa%ﬁLWﬂﬁ]'lL‘ldJ‘L!
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Mzdedivuiavesluniilimndy 100 x 100 Anwailuyhnsussinans uagnsivunvuAiiEads

P 5 P a o o o
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'
=y

& v & =3 ] v o 1 = = v @ 1 . o
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faces =LBPCascade.detectMultiScale(eray,scaleFactor=1.10,minNeighbors=5,
minSize=(100, 100))

for (_x,_y,_w, h)in faces:

x = int(_x)
y = int(_y)
w = int(_w)
h = int(_h)

X bar=x+05*w
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y bar=y+05%*h
matchedFid = None

3.4.4 NNsAsIFAUIUNLNAY

w M v oo ) v v °
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Tunthuazidaifesumiaduly anduguawlumiauduaed keys dmsulunisifiuen fid we1ld

< P 2/ [ o o o 1 18 t 73
wanzinluiauly faceTrackers.keys() deituaninsi@aulusunsulinuas udrguamlumis
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1 1 ql = L2 ] o 1 A s 1 1
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for fid in faceTrackers.keys():

tracked position = faceTrackers[fid].get position()

(14

tly
t w = int(tracked_position.width())

int(tracked_position.left())

Il

int(tracked_position.top())

t_h = int(tracked_position.height())

txbar=tx+05*tw

tyw bar=twy +05*t h

if ((t x<=xbar <=(t x+tw))and
(ty<=ybar <=(ty+th)and
(x <=t xbar<=(x +w ))and
(y <=tybar<=(y +h))
matchedFid = fid

a a v o a v ° | A e
32.4.5 NTINHATAAAIL UURUIUAL @WUT LA LLagﬂTVlu@ﬂWWUUWﬂEU

| - a v o o o | d o =
TudIUYaINISIANNITAAANIN YUITUIUAY AN LA wazfiuaAINTuAngU

ganLUUMmENIsiuN1sAaa laetnAn matchedFid 1Wu None minepuingunmluniauildu

3 o a

s 1 s 5 = B @ ] } 24 v
dulndNns19duUny 31nHuUNEINISIANNISAARINAL8 dib wardusiuluml8n15L%

] i
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threading. Thread() waznimuaAmAtufingy dsazarunsauananisilsuluunsulsead
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if matchedFid is None:

tracker = dlib.correlation_tracker()

tracker.start_track(baselmage,

dlib.rectangle( x, y, x+w, y+h))

faceTrackers[ currentFacelD ] = tracker

t = threading. Thread( target = doRecognizePerson ,
args=(faceNames, currentFacelD,
faceEmotion , faceGenders))

t.start()

currentFacelD += 1

lugaun13¥197u threading Thread() azyinistfinAlunsduduIuaulngazyiney

a‘ & s . = =l 1 1 s u'/ 14 1 ] -=I LY 1
ANeATU doRecognizePerson #99giin1sde 4 Aludsiandulann sauruauntu dvil we wazan

o

° o 1 PV | vasr 1 . e P o i
fid Uszargunmluntnluvinisimusseluflsnduiienazlasuai saveimelfid] Mogiiluldludqiu

U

o o %) 6 I av v a v ' | |
yasnstuiinguamluniauuazaztimilaandniuazinealunuseludiusdely

def doRecognizePerson(faceNames, fid, faceEmotion, faceGenders):
faceNames[fid] = "Person " + str(fid)
faceEmotion[fid] = “”

faceGenders[fid] = “”

start_timelfid] = time.time()

timestamplfid] = time.strftime("%Y%m%d %H%M%S" time.localtime())

saveimg(fid] = False

s

1 o d = v = v
3.4.6 ﬂ?'ﬁt‘?iﬂﬂ?ﬂ’]ﬂUﬂV]UUﬂﬂzﬂ LLﬁBﬂ’l‘iUUV]ﬂ‘H‘Uﬂ']WSLUMU']ﬂu

i 7] aa Y & vas
Tuduvesnisesnuuunisidaguaiwlumiauninisasaaduiduadusnaglasuan
1 1 ¥ as él q' -3 ] a v [} v =
saveimg[fid] 1uA" False uuazagldsu Key uniafiaziunlddvsulunsiaaaundvinnisduin
v < & o e & o & = ° ' a
sunmlumbhauduaiausnluilwawmesniiugunin wfeuvsasiinsvauludiuvesnisnsiamd
WLagNALUAIUYeININTUY detectioneMotion() wazHenTu detectionGenders () @99 ULARINTT

vl v i
Weauluswnsulinanuans

for fid in faceTrackers.keys():

tracked_position = faceTrackers(fid].get_position()
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t x = int(tracked_position.left())

t vy = int(tracked_position.top()

t_w = int(tracked_position.width())

t_h = int(tracked_position.height()
cv2.rectangle(resultimage, (t x, t y){t x +t w,t y+t h),

rectangleColor ,2)

if (frameCounter % 2) == 0:
detectionMotion(baselmagelt y-30:t y+t h+30,t x-
20:t x+t_w+20], fid, faceEmotion)
detectionGenders(baselmagelt y-30:t y+t h+30,t x-
20:t x+t w+20], fid, faceGenders)
if saveimelfid] == False:
ift w>0andt h>0:
ift x<0:
tx=0
J7 AN -5 &
ty=0
if (£ x + t_w) > 639:
txx'= 639
if (t y +1t h)> 239:
t_yy =239
toxx =t x+t w
t yy =t y+t_h
imelfid] = baselmagelt y-30:t yy+30,t x-20:t xx+20]
saveimg[fid] = True
path = 'C:/Users/Samrit & Warisarapon/Desktop/Learn
OpenCV by pyimagesearch/Demo/OMAS/log/’
pathimg[fid] = os.path.join(path,

str(timestamplfid]) + ' ' + str(fid) + ' jpg’)

cv2.imwrite(pathime[fid],ime[fid])
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3.4.7 nM3dwanni1snsaduluntau wasiim TrackingQuality

mﬂﬁlﬁﬁuﬁngﬂmw’lwﬁmu waanniuazyhmseenuuulunsswangunmlumi
AU N15L8A TrackingQuality agdaslutosnin 7 Tneddesndn 7 agyhnsivueAlauunnLay
o s = ot 2 A u (3 A:ll’
vinsdudinszugianlunisnsisduveslunitauadlis Excel igndaAulilulwanes Fsauisn

= v 1
AN sgulUsunsulasuEng

for fid in faceTrackers.keys():
trackingQuality = faceTrackers[ fid ].update( baselmage )
tracked_position = faceTrackersl[fid].get position()
t_w = int(tracked_position.width())
if trackingQuality < 7:
fidsToDelete.append( fid )
end_time[fid] = time.time()
duration = end_timel[fid] - start_timelfid]
with open("C:/Users/Samrit & Warisarapon/Desktop/Learn
OpenCV by pyimagesearch/Demo/OMAS/log/log.csv",'a),
newline=",encoding="utf-8') as csvfile:
a = csv.writer(csvfile, delimiter= ', quotechar='|, quoting=
csv.QUOTE_MINIMAL)
a.writerow([fid,timestamplfid],duration,pathimg[fid]])

! GJ o 3 £33
3.4.8 madipAfinmuaaugunm wazvhmsaugUuamluwhau

v v oo s s o [ . . ] a‘j )
nnleiinisewmannisnsraduluntiiau wazida TrackingQuality slaaintuazyia

nsaugunmlumihaunuen TrackingQuality Wosnin 7 azuananalusunsuiuans

for fid in fidsToDelete:
faceTrackers.popl( fid , None )
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#lmport the OpenCV and dlib libraries
import os

import cv2

import csv

import dlib

import time

import imutils

import threading

import numpy as np

LBPCascade = cv2.CascadeClassifier('C:/Users/Samrit & Warisarapon/Desktop/Learn
OpenCV by pyimagesearch/Demo/OMAS/LBP10.xml')

fourcc = cv2.VideoWriter fourcc(*XVID')
out = cv2.VideoWriter('C:/Users/Samrit & Warisarapon/Desktop/
videolLadkrabang320x240 _.avi', fource,120, (800,600))

start_time = {}
end_time =\{}

timestamp = {}

img = {}
saveimg = {}
pathimg = {}

def doRecognizePerson(faceNames, fid):
faceNames(fid] = "Person " + str(fid)
start_timel[fid] = time.time()
timestamplfid] = time.strftime("%Y%m3d_2%H%M%S" time.localtime())
saveimeglfid] = False
def detectAndTrackMultipleFaces():

#Open the first webcame device

96



cap = cv2.VideoCapture(0)

#The deisred output width and height
cap.set(cv2.CAP_PROP_FRAME WIDTH,320)
cap.set(cv2.CAP_PROP_FRAME HEIGHT,240)
width = int(cap.get(3))

height = int(cap.get(4))

framerate = int(cap.get(5))

print("frame rate : {}" format(framerate))

print("Width : {} || Height : {}".format(width,height))

#Create two opencv named windows

cvZ.namedWindow("result-image”, cv2.WINDOW._AUTOSIZE)

#Position the windows next to eachother

cv2.moveWindow("result-image”,400,100)

#5tart the window thread for the two windows we are using

cv2.startWindowThread()

#The color of the rectangle we draw around the face

rectangleColor = (0,165,255)

#variables holding the current frame number and the current faceid
frameCounter = 1

currentFacelD = 1

#Variables holding the correlation trackers and the name per faceid
faceTrackers = {}
faceNames = {
try:
while True:

#Retrieve the latest image from the webcam
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rc,fullSizeBaselmage = cap.read()

#Resize the image to 320x240

baselmage = cv2.resize( fullSizeBaselmage, ( 320, 240))

#Result image is the image we will show the user, which is a
#combination of the original image from the webcam and the
#overlayed rectangle for the largest face

resultimage = baselmage.copy()

HSTEPS;
# * Update all trackers and remove the ones that are not
# relevant anymore

# * Every 5 frames:

# + Use face detection on the current frame and look
# for faces.

# + For each found face, check if centerpoint is within
# existing tracked box. If so, nothing to do

H + If centerpoint is NOT in existing tracked box, then
# we add a new tracker with a new face-id

#Increase the framecounter

frameCounter += 1

#Update all the trackers and remove the ones for which the update
#indicated the quality was not good enough

fidsToDelete =[]

for fid in faceTrackers.keys():
trackingQuality = faceTrackers| fid ].update( baselmage )
t_w = int(tracked_position.width())
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ift w> 52
fidsToDelete.append( fid )
end_time[fid] = time.time()
print("Face Id : " + str(fid))
print("Duration")
duration = end_timel[fid] - start_time[fid]
print("%.2f"%duration + ' sec’)
with open("C:/Users/Samrit & Warisarapon/Desktop/Learn OpenCV by
pyimagesearch/Demo/OMAS/log/log.csv','a', newline=",encoding="utf-8") as csvfile:
a = csv.writer(csvfile, delimiter= '), quotechar='|, quoting=
csv.QUOTE_MINIMAL)
a.writerow([fid, timestamplfid],duration,pathimg[fid]])

#If the tracking quality is good enough, we must delete
#this tracker
if trackingQuality < 7:
fidsToDelete.append( fid )
end_timelfid] = time.time()
print("Face Id : " + str(fid))
print("Duration”)
duration = end_timel[fid] - start timelfid]
print("%.2f"%duration + ' sec')
with open("C:/Users/Samrit & Warisarapon/Desktop/Learn OpenCV by
pyimagesearch/Demo/OMAS/log/log.csv",'a’, newline=",encoding="utf-8') as csvfile:
a = csv.writer(csvfile, delimiter= "), quotechar='|, quoting=
csv.QUOTE_MINIMAL)
a.writerow([fid, timestamplfid],duration,pathimg[fid]])

for fid in fidsToDelete:
faceTrackers.pop( fid , None )

#Every 10 frames, we will have to determine which faces

#are present in the frame
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if (frameCounter % 5) == 0:
gray = cv2.cvtColor(baselmage, cv2.COLOR BGR2GRAY)
faces =
LBPCascade.detectMultiScale(gray,scaleFactor=1.10,minNeighbors=2,minSize=(17,
17),maxSize=(52, 52))

#Loop over all faces and check if the area for this
#face is the largest so far

#We need to convert it to int here because of the
#requirement of the dlib tracker. If we omit the cast to
#int here, you will get cast errors since the detector
#returns numpy.int32 and the tracker requires an int

for (_x,-y, w, h) in faces:

X =int(_x)
y = int(_y)
w = int(_w)
h =int(_h)

#calculate the centerpoint
X bar=x+05*w
y bar=y +05*h

matchedFid = None

#Now loop over all the trackers and check if the
#centerpoint of the face is within the box of a
ftracker

for fid in faceTrackers.keys():

tracked_position = faceTrackers(fid].get_position()

t x = int(tracked_position.left())
t_y = int(tracked _position.top())
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t w = int(tracked_position.width())
t_h = int(tracked_position.height())

#calculate the centerpoint
t x bar=t x+05*t w

tybar=ty+05*th

#check if the centerpoint of the face is within the
#rectangleof a tracker region. Also, the centerpoint
#of the tracker region must be within the region
#detected as a face. If both of these conditions hold
#we have a match
if ((t x<=xbar <=(t x+t w))and

(t y<=y bar <=(ty+th)and

(x <=t x bar<=(x +w ))and

(y <=tybar<=(y +h )

matchedFid = fid

HIf no matched fid, then we have to create a new tracker

if matchedFid is None:

#Create and store the tracker
tracker = dlib.correlation_tracker()
tracker.start_track(baselmage,
dlib.rectangle( x,
Ys
X+W,
y+h))

faceTrackers[ currentFacelD ] = tracker
#Start a new thread that is used to simulate
#face recognition. This is not yet implemented in this

#version :)
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t = threading. Thread( target = doRecognizePerson ,
args=(faceNames, currentfFacelD))

t.start()

#Increase the currentFacelD counter

currentfFacelD += 1

#Now loop over all the trackers we have and draw the rectangle
#around the detected faces. If we 'know' the name for this person
#(.e. the recognition thread is finished), we print the name
#of the person, otherwise the message indicating we are detecting
#the name of the person
for fid in faceTrackers.keys():

tracked_position = faceTrackers[fid].get position()

t x = int(tracked position.left())

t y = int(tracked position.top())

t_w = int(tracked_position.width())

t h = int(tracked_position.height())

cv2.rectangle(resultimage, (t x, t y),
(tx+tw,ty+th),
rectangleColor ,2)
faceTrackers| fid J.update( baselmage )
if saveimg[fid] == False:
ift w>0andt h>0:
It X< 0
tx=0
ifty<;
ty=0
if (t x+t w)>319:
t xx = 319
if (t y +t_h)>239;
t yy = 239
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txx =1 x+t w
tyy=ty+t h
img[fid] = baselmagelt y:t yy,t xt xx]

saveimg(fid] = True

path = 'C:/Users/Samrit & Warisarapon/Desktop/Learn OpenCV by

pyimagesearch/Demo/OMAS/log/'

"jpg)

pathimg[fid] = os.path.join(path, str(timestampl(fid]) + ' ' + str(fid) +

cv2.imwrite(pathimg[fidl,img[fid])
if fid in faceNames.keys():
cv2.putText(resultimage, faceNames[fid] ,
(int(t_x), int(t y)-4),
cv2.FONT _HERSHEY SIMPLEX,
0.5, (0, 0, 0), 2)
else:
cv2.putText(resultimage, faceNameslfid] ,
(int(t_x), int(t_y)-4),
cvZ2.FONT HERSHEY SIMPLEX,
85/ RE8, 50 455),-2)

#Since we want to show something larger on the screen than the
#original 320x240, we resize the image again
#
#Note that it would also be possible to keep the large version
#of the baseimage and make the result image a copy of this large
#base image and use the scaling factor to draw the rectangle
#at the right coordinates.
largeResult = cv2.resize(resultimage,

(800,600))

out.write(largeResult)

#Finally, we want to show the images on the screen

cv2.imshow("result-image", largeResult)
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cv2.waitKey(1)

#To ensure we can also deal with the user pressing Ctrl-C in the console
#we have to check for the Keyboardinterrupt exception and break out of
#the main loop

except KeyboardInterrupt as e:

pass

#Destroy any OpenCV windows and exit the application

cv2.destroyAllWindows()
exit(0)
if _name_ ==' main_

detectAndTrackMultipleFaces
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#import the OpenCV and dlib libraries
import os

import cv2

import csv

import dlib

import time

import imutils

import threading

import numpy as np

from utils.datasets import get labels
from utils.inference import detect faces
from utils.preprocessor import preprocess_input

from utils.inference import load_detection_model

predictor = dlib.shape_predictor("shape predictor 68 face landmarks.dat")

face_detection = load_detection_model(‘trained models/detection
models/haarcascade frontalface default.xml))

emotion_classifier = load_model('trained_models/emotion_models/fer2013 mini_
XCEPTION.102-0.66.hdf5', compile=False)

gender_classifier = load_model('trained_models/gender_models/simple CNN.81-
0.96.hdf5', compile=False)

LBPCascade = cv2.CascadeClassifier('C:/Users/Samrit & Warisarapon/Desktop/Learn
OpenCV by pyimagesearch/Demo/OMAS/haarcascade frontalface default.xml’)

gender_labels = get labels(imdb')

emotion_labels = get labels(fer2013)

fourcc = cv2.VideoWriter_fourcc(*XVID')
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out = cv2.VideoWriter('C:/Users/Samrit & Warisarapon/Desktop/
videolLadkrabang320x240 .avi', fourcc,120, (800,600))

start_time = {}
end_time = {}

timestamp = {}

img = {}
saveimg = {}
pathimg = {}
check = ()

emotion window = []
gender_window = (]
timel =[]

time2 =[]

def detectionemotion(image, fid, faceEmotion):
imagg = cv2.cvtColor(image, cv2.COLOR BGR2GRAY)
frontalfaces = detect faces(face detection, image)
if frontalfaces == check:
faceEmotion[fid] = "neutral"
else:
try:
imgregb = cv2.resize(imagg, (64,64))
except:
return 0
gray_face = preprocess_input(imgreb, False)
gray_face = np.expand_dims(gray face, 0)
gray_face = np.expand_dims(gray face, -1)
emotion_label_arg = np.argmax(emotion_classifier.predict(gray face))
emotion_text = emotion_labels[emotion_label arg]
emotion_window.append(emotion_text)
if len(emotion_window) > 1:

emotion_window.pop(0)
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try:
emotion_mode = mode(emotion_window)
faceEmotion(fid] = strlemotion_mode)
except:

faceEmotion[fid] = "neutral"

def detectionGenders(image, fid, faceGenders):
imagg = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)
frontalfaces = detect faces(face detection, imagg)
# print("frontalfaces : {}".format(frontalfaces))
if frontalfaces == check:
faceGenders|fid] = "Don't sure"
else:
try:
imgregb = cv2.resize(image, (48,48))
except:
return 0
imgreb = cv2.cvtColor(imgrgb, cv2.COLOR BGR2RGB)
reb_face = np.expand_dims(imgreb, 0)
reb_face = preprocess_input(reb face, False)
gender_prediction = gender_classifier.predict(rgb_face)
gender_label_arg = np.argmax(gender prediction)
gender_text = gender_labels[gender label arg]
gender_window.append(gender_text)
if len(gender_window) > 1:
gender_window.pop(0)
try:
gender_mode = mode(gender_window)
faceGendersl[fid] = str(gender mode)
except:

faceGenders[fid] = "Don't sure"

if gender_text == gender_labels[0]:
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path = 'C:/Users/Samrit & Warisarapon/Desktop/Learn OpenCV by
pyimagesearch/Demo/OMAS/log/log women/'
pathimg[fid] = os.path.join(path, str(timestampl(fid]) + ' ' + str(fid) + 'jpg")
cv2.imwrite(pathimg[fid],image)
else:
path = 'C:/Users/Samrit & Warisarapon/Desktop/Learn OpenCV by
pyimagesearch/Demo/OMAS/log/log man/'
pathimelfid] = os.path.join(path, str(timestamplfid]) + ' ' + str(fid) + 'jpg')
cv2.imwrite(pathimg[fidl,image)
def doRecognizePerson(faceNames, fid, faceEmotion,faceGenders):
faceNames[fid] = "Person " + str(fid)
faceEmotion[fid] = " "
faceGendersl[fid] =" "
start_time[fid] = time.time()
timestamplfid] = time.strftime("%Y%m%d %H%M?%S" time.localtime())

saveimg[fid] = False

def detectAndTrackMultipleFaces():
#0Open the first webcame device

cap = cv2.VideoCapture(0)

#The deisred output width and height
cap.set(cv2.CAP_PROP FRAME_WIDTH,640)
cap.set(cv2.CAP_PROP_FRAME HEIGHT,480)
width = int(cap.get(3))

height = int(cap.get(4))

framerate = int(cap.get(5))

print("frame rate : {}".format(framerate))

print("Width : {} || Height : {}".format(width,height))

#Create two opencv named windows

cv2.namedWindow("result-image", cv2.WINDOW_AUTOSIZE)
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#Position the windows next to eachother

cv2.moveWindow("result-image",400,100)

#Start the window thread for the two windows we are using

cv2.startWindowThread()

#The color of the rectangle we draw around the face

rectangleColor = (0,165,255)

#variables holding the current frame number and the current faceid
frameCounter = 1

currentFacelD = 1

#Variables holding the correlation trackers and the name per faceid
faceTrackers = {}
faceNames = {
try:
while True:
#Retrieve the latest image from the webcam

rc,fullSizeBaselmage = cap.read()

#Resize the image to 320x240

baselmage = cv2.resize( fullSizeBaselmage, ( 640, 480))

#Result image is the image we will show the user, which is a
#combination of the original image from the webcam and the
#overlayed rectangle for the largest face

resultimage = baselmage.copy()

#STEPS:
# * Update all trackers and remove the ones that are not
# relevant anymore

# * Every 5 frames:
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+ Use face detection on the current frame and look
for faces.

+ For each found face, check if centerpoint is within
existing tracked box. If so, nothing to do

+ If centerpoint is NOT in existing tracked box, then

H OB HF O HF H H

we add a new tracker with a new face-id

#increase the framecounter

frameCounter += 1

#Update all the trackers and remove the ones for which the update
#indicated the quality was not good enough
fidsToDelete = []

#If the tracking quality is good enough, we must delete
#this tracker
if trackingQuality < 7:
fidsToDelete.append( fid )
end_time[fid] = time.time()
print("Face Id : " + str(fid))
print("Duration”)
duration = end_timel[fid] - start _time[fid]
print("%.2f"%duration + ' sec')
with open('C:/Users/Samrit & Warisarapon/Desktop/Learn OpenCV by
pyimagesearch/Demo/OMAS/log/log.csv',a', newline=",encoding='utf-8') as csvfile:
a = csv.writer(csvfile, delimiter= "), quotechar="|', quoting=
csv.QUOTE_MINIMAL)
a.writerow([fid, timestamp(fid],duration,pathimglfid]])

for fid in fidsToDelete:

faceTrackers.pop( fid , None )

#Every 10 frames, we will have to determine which faces
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#are present in the frame

if (frameCounter % 5) == 0:
gray = cv2.cvtColor(baselmage, cv2.COLOR_BGR2GRAY)
faces =

LBPCascade.detectMultiScale(gray,scaleFactor=1.10,minNeighbors=2 minSize=(100, 100))

#Loop over all faces and check if the area for this
#face is the largest so far

#We need to convert it to int here because of the
#requirement of the dlib tracker. If we omit the cast to
#int here, you will get cast errors since the detector
#returns numpy.int32 and the tracker requires an int

for (_x,_y, w,_h) in faces:

x =int(_x)
y = int(_y)
w = int(_w)
h = int(_h)

#calculate the centerpoint
x_bar=x+0.5*w
y bar =y +05*h

matchedFid = None

#Now loop over all the trackers and check if the
#centerpoint of the face is within the box of a
#Htracker
for fid in faceTrackers.keys():
tracked_position = faceTrackers|[fid].get_position()
t x = int(tracked_position.left())
t_y = int(tracked_position.top())
t w = int(tracked_position.width())
t_h = int(tracked_position.height())

#tcalculate the centerpoint
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t x bar=t x+05*tw

tybar=ty+05*th

#check if the centerpoint of the face is within the
#rectangleof a tracker region. Also, the centerpoint
#of the tracker region must be within the region
#detected as a face. If both of these conditions hold
#we have a match
if ((t x<=xbar <=(t x+tw)and

(ty<=y bar <=(t y+th)and

(x <=t xbar<=(x +w ) and

(y<=1 € Bal= o + TP

matchedFid = fid

#If no matched fid, then we have to create a new tracker

if matchedFid is None:

#Create and store the tracker
tracker = dlib.correlation tracker()
tracker.start_track(baselmage,
dlib.rectangle( x,
Ys

X+W

bl

y+h))

faceTrackers[ currentFacelD ] = tracker

#Start a new thread that is used to simulate

#face recognition. This is not yet implemented in this

#version :)

t = threading. Thread( target = doRecognizePerson ,
args=(faceNames, currentfFacelD
faceEmotion, faceGender))

t.start()
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#increase the currentFacelD counter

currentfFacelD += 1

#Now loop over all the trackers we have and draw the rectangle
#around the detected faces. If we 'know' the name for this person
#(i.e. the recognition thread is finished), we print the name
#of the person, otherwise the message indicating we are detecting
fithe name of the person
for fid in faceTrackers.keys():

tracked_position = faceTrackersl[fid].get_position()

t_x = int(tracked_position.left())

t y = int(tracked_position.top())

t w = int(tracked_position.width())

t_h = int(tracked position.height())

cv2.rectangLe(resul’tImage, (t_x, t_y),
tx+tw,ty+th),
rectangleColor ,2)
if (frameCounter % 2) == 0:
detectionemaotion(baselmagelt y-30:t y+t h+30,t x-20:t x+t w+20], fid,
faceEmotion)
detectionGenders(baselmage[t_y-30:t_y+t h+30,t x-20:t x+t w+20], fid,
faceGenders)
faceTrackers] fid J.update( baselmage )
if saveimg[fid] == False:
iftw>0andt h>0:
i o O
tx=0

it £ 504 Ik

ty=0
if (t x +t w) > 319:
t xx = 319
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if (ty + 1t h)>239:
t yy =239
txx=1t x+t w
tyy=ty+t h
img[fid] = baselmage[t y:t yy,t x:it xx]
saveimg[fid] = True
path = 'C:/Users/Samrit & Warisarapon/Desktop/Learn OpenCV by
pyimagesearch/Demo/OMAS/log/'
pathimg[fid] = os.path.join(path, str(timestamplfid]) + ' ' + str(fid) +
"jpg)
cv2.imwrite(pathime[fid],img[fid])
if fid in faceNames.keys():
cv2.putText(resultlimage, faceNames(fid] ,
(int(t ), int(t_y)-34),
cv2.FONT HERSHEY SIMPLEX,
0.5, (255, 255, 255), 2)
cv2.putText(resultimage, faceGenders[fid] ,
(int(t_x), int(t_y)-19),
cv2.FONT_HERSHEY SIMPLEX,
) (285, 258y 2553
cv2.putText(resultimage, faceEmotionlfid] ,
(int(t x), int(t_y)-4),
cv2.FONT _HERSHEY SIMPLEX,
ON, (255, ¥55) 25p), 2)
else:
cv2.putText(resultimage, faceNames[fid] ,
(int(t_x), int(t_y)-4),
cv2.FONT_HERSHEY SIMPLEX,
0.5, (255, 255, 255), 2)
cv2.putText(resultimage, faceGenders(fid] ,
(int(t_x), int(t_y)-4),
cv2.FONT_HERSHEY SIMPLEX,
35, (255,.255,.255), 2)
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if _name_ ==

cv2.putText(resultimage, faceEmotion[fid] ,
(int(t_x), int(t_y)-4),
cv2.FONT _HERSHEY SIMPLEX,
@5, (255, 255, 255) &)

#Since we want to show something larger on the screen than the
#original 320x240, we resize the image again
#
#Note that it would also be possible to keep the large version
#of the baseimage and make the result image a copy of this large
#base image and use the scaling factor to draw the rectangle
#at the right coordinates.
largeResult = cv2.resize(resultimage,

(800,600))

out.write(largeResult)

#Finally, we want to show the images on the screen
cv2.imshow("result-image’, largeResult)

cv2.waitKey(1)

#To ensure we can also deal with the user pressing Ctrl-C in the console
#we have to check for the KeyboardInterrupt exception and break out of
#the main loop

except Keyboardinterrupt as e:

pass

#Destroy any OpenCV windows and exit the application
cv2.destroyAllWindows()
exit(0)

__main__"

detectAndTrackMultipleFac()

116



&2 = Y o  w v ~ = " ' ) by ¢ v Y
nanstiluwenasianuly dwsumsldnuiensanwwindy leygnbihlulduselosdaunisen

lidnnsdila 9 visdu Bnviamulilvsnulasiienggasfeignsddisdvesenaisynassninisluly



n1sUfuRnuaug AldsurauninaINmIsUIEN

Pnflaluviauaniafinwnun1ausen 158 9u davinlrnuleilenalududaaun

o Il I _— % YY) v ¢ =l
MaINUAgNINGITU LY BBNLULLALLATYMINITAARINGDINTINTUMAIAVUUGADUINULLEST
V130 Sahathai Terminal Weduil 15 Ay w.A.2561 uazldluiniseanysudsm 1138 39

$7in A97u TI Log Logistix 2018 s luimaurewn ilesudl 29 Gwnau w.a.2561
L I (] A4 '

(n) (v)

'
= o

o a e = a ] =
JUN 2 () uay () PONYSUIEW 1238 TTU 9NAT

Tl Log Logistix 2018

118



TudndgwilsiildtinsvianufenisladansnihsuludiuvedasinisifionisSudiugsia
gRAMNSIUAIYIA (DEPA FUND) ide thedelavanaineadaaior uazidusunulunisiuiu
@ < a v a aa « s A o oo ¢
auvayuiienIsiiuAugsiagnannssuAinea (Digital Startup) llafudl 23 a.a. 2561 ail

a 9 o
FIHALLDUARAIAINN 3
KRiS KMITL <kmitt kris event@gmaii coms» @ 23an 20181650 Yy
fadu -

Guu diauaTassnsifanndudugsiaaaaunssudia
ssusasmuBuddudiaualas rsnavii ldiuduaawnamsGusussinananssudiia (Digital Startup)

wnasvivuuaty E-mail fiidesatui

1. degryidnduaivayu $wou 1 aau
- diauaTasenis svessiudrniudusivay S 2 o uasiruasiiodis 2 aty tudas
“siFuny”

2. twidddndu Anu 1 a0
- g tasans srdanBuluddgiudusasiraslia $1u 1 ady luvas dEmdu’

sumuehiauaiasenst wusanaisvidadssalyi

1. dywndesdszanadu 3w 1 ary
2. dumninigdsutais w1 ady

danuruanasdnananed sanasanasnammsltseds muoluiui 26 qaau 2561 wia dnansmseuavid syl douandanssunssraunan
atansyie L ﬂ‘iﬁ"li@ﬂl&ﬂl}ﬂllls:l“i!l‘ﬂﬁ

avfia
A WuBan wiusdmas
Animdwisawidouaruiansun asa
wud 1 ana0nsal arenswala v, 10520
wafins 082-357-0887

v

5UT 3 uanannuBuAiudiausiasinis DEPA FUND

U

119





