4 =

N13A3IVIULGUUNT LU uguuns leeldszuundasisastanuigyaain

9

Detecting smokers in non-smoking area using intelligent surveillance

Ccamera

weNsnigng 259953301A8

Kornranat Vorawatjirapak

UILAUTIA FNTANWIA

Jannarong Sittisupapong

UNBNIANG DUIA

Pongsapon A-nong

Tassnuiiiludumtsvasnisfinemunangasinerransindgie
AMAYIINYINITADUNIADS ARILINIANENS

UNIINYIFYATUATUNTILIA UNISANEI W.A. 2562



AMZANYIANENT UNIINYIBYATUATUNSTI LI

A5 MIATIRUEFUUMT IuNUTIvNguuns lagldssuunaesasiai
YIYRAN
Detecting smokers in non-smoking area using intelligent
surveillance camera

Udn WNINNT 157w53301P8 59102010238
WIBAUNTA  ANSAnmed 59102010242
UNNIAN DUIA 59102010266

Usueyn  Inendnansunain(amn.u.)

APV INYINITADUNADS

e 6 a Qy
9191359NUINW AT 919158 M9.25% @89

(919158 95.952 d@94)



NNSNUTDYAVDINITFUYMS I UTINgUYns uUszmealng wudnduauvesgnseyinin

o ¥ ' '
% LY aY v

WiINANTUBENN NINTMTTANUNNOUALEINTgUYMTLe Wanluiunviuguuws liiinis

=) IS a

M319E0UBE199343 Fvhdadinnsifuguuriey lngursiuninisindasesmsiaduaiuniagin

3

NITFUUNST WANIIATIVTUAIELYULYDS

4

UapwmaduaTuluuinaenniazidufouininnsauyms

= o

Tudlufivhugu Seilfldumngautumsianldlumnsadunginssuveamsguyvialuiiuiildegs
gndes Fuvihliiidelsoenuuuszuundensesndifimnuannsonsadungiinssuvesnisguyninu
Tuiiuinuguyyd Inessuuiiimuniaraunsansaduluniwesfidumlufuiiviuguyyd udsan
fuaginmunginssuvesmuiuidinsguyrinielsl andnnuatuiiintusgumniinnnisgun
dedmuniyaaaladunguyvsluiiuivuguild vdmniithssuundenssdafiamnsonsadu
msguyvsluiiuiivhuguyvinds nudiszuvaunsansadungAnssuvesnsguyvdldedignies

mﬂiﬂﬂdwﬁuiwué’qmmmLﬁuﬁau“aiwﬁwmrzlimzﬁﬁmﬁlﬁﬁﬂﬁw M 9UUIINNITASIITEUUNA D

(%
=]

19950 IUNINTIRTUNYANTTUNMTAUUMS LUNUN uguuns wazann1sveaedldseuuninungull
wudnsruuiannsathunldnsradunisguuns luiiufivuaulaeg1aiussdnsan wazgnieuiu

2819370



Abstract

The smokers are in the non-smoking areas in Thailand that the data collection shows the
increasing number of smoking offenders. Despite there is an area where smoking is allowed,
as there are no strict smoking checks. There are many researches proposed to install smoke
sensors for detecting the smoker in the non-smoking area. However, the sensors must detect
so much smoke to alert. This system is unsuitable to detect smoking habits. So, this research
proposed the new system to detect the smoker in the non-smoking area by using an intelligent
surveillance camera system. The proposed system will detect the human face that appears
in the non-smoking area to track the smoking habit. Then this system will check the amount
of smoke near the face that occurs quickly from smoking to identify the smoking habit. The
experimental results show the proposed system that can correctly detect smoking in the non-
smoking areas. In addition, the proposed system can record the offender's face information.
Therefore, the proposed intelligent surveillance camera system can effectively detect smoking

habits in non-smoking areas.
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2.4 Optical flow
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3.3.1  #15aw235 (Hardware):

3.3.1.1 AU ILPBsTLYlunIsAL DU

CPU : Intel Core i5 CPU 3.20 GHz

Memory RAM : 16 GB




System : Windows 10 64-bits
33.1.2 ndos web camilaanmadendonaasle
3.3.2  @aWAwls (Software):
3.3.2.1 Visual Studio Code
3.3.2.2 Google Colaboratory
333 a1 #ile (Language):

3.3.3.1 a9 Python
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1. Detection Face
& g ) v A v Y4 a v
JUABULLIIEATI9UTUNTNVBIAUTLI U bs e e Tt unSaUUS Il U

[ 1 £ Arvuadwwdenia
face_locations = face_recognition.face_locations(pray)

numface =1
for top, right, bottom, left in face locations:

¥ #crop frame i(duwmi

# # crop = res[top-60:bottom+ed, left-6@:right+68]
£ # crap res|[top:bottom, left:right]

i # subtraction

# ori = res

# 8 # =========================== §TIIATELSALUNIU1 ===========================
cv2.rectangle(res, (left, top), (right, bottom), (&, @, 255), 2)
cv2.rectangle(res, (left-7@, top-88), (right+7@, bottom+2@8), (@, 255, @), 2)

# put text in res

cvl,putText(res, 'face ' + str{numface}, (left-ab,top-85), font, @.5, (@, 255, @), 1)
¥ #==================s======s==s===s-==soSssTTSssSSSsSTSoTTSoT=sST=sos==ss==
# # output tace location
ﬂ # print(face_locations)
U 2 msviuvesnIsnsaadulumi
U cay v
HAANSNTLA

3V 3 waawsn)591197Ue9n 59 5293Uluni



Make background subtraction

JUNRaI AT Ul URIEN LA INUILAZLNY background subtraction

kernel = cv2.petStructuringElement{cv2 .MORPH _ELLIPSE, (3, 3))
fgbg cwi . createBackproundsubtractorMOGi ()

# for x in number files:
# image = cvz.imread{'ALL_Frame_in5@/frame’index_start+index_interval

for i in range(number_files):

t Read the file index

it Read the imapges in folder

image = cv2.imread{str(path_Images}+'/frame’+ str{index read)+'.jpg')
# Convert to gray scale of each frames

res cvd.recize(image, (GG, 158))

# res = cv2.resize{image, (960,549} )
gray = cv?.cvtColor{res, cv2.COLOR_BGRZGRAY)
# orav = ruw? ecvwtColarlimasa cv? O01OR RGRIGRAYY

numtace =1

= for top, right, bottom, left in face locations:
# #crop frame duwmin
# # crop = res[top-60:bottom+60,left-60:right+60]
# # crop = res[top:bottom,left:right]
# # subtraction
# ori = res
fgmask = fgbg.apply(res)
fgmask = cv2.morphologyEx(fgmask, cv2.MORPH_OPEN, kernel)
# # bgsub = fgmask
o dy %4
FU 4 MINNIUYINITAUNUNAN
% a‘d‘ 1
HaaWSTLe

U 5 HAdNEY8INITAUNUNAT



3. Evaluate the value of smoke in frame around face

[
[

A o i v aa A a o o .
TupaunAnuA1vesaiuiinnsildsuUasuinasoulunilagly optical flow wag

uitnamlunthvesyaraiiauyms

q

Flow = cv2.caleOpticalFlowFarneback{crop_prev, crop, None,
pyr_scale = 8.5, levels = 5,

winsize = 11, iterations = &4,
poly n = 5, poly sigma = 1.1,
flags = @)

# Compute the magnitude and angle of the 2D wvectors
magnitude, angle = cv2.cartToPolar(flow[..., @], flow[..., 1])
#t print("magnitude : ",magnitude)

print({“magnitude : “,np.sum{magnitude})

:hyck_mg.apppnd(air[ind#x_r#ad}+" "sstr(np.sumimagnitude)) )
if(np.sum{magnitude) »>= 45008) :
cv2.putText{res, "face smooking' + str{numface}, (left-6é,top-85), font, ©.5, (B, 255, @), 1)
crop_smoker = res[top-8@:bottom+2@,left-7@:right+70]
cv2. imwrite("face_smoker/Smoker "+str{smoker)+".jpg",crop_smoker)
smoker = smoker + 1

3V 7 Waawsven I5AMIuAI YA TUNATY

Name 1

My Drive

B E

Shared drives

Shared with me

De

Recent

U 8 msUuiinaImvesyaaiiguyns
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4.1 ASLUIUANT 3 JURDU

4.1.1 Face detection (nMsasiadulunii)
4.1.2 Background subtraction (NMSAUATWNUNES)
4.13 Optical flow (M3lavoduas)

4.2 LAAINANITNINIUTDINTZUIUNIT 3 TURNDU

4.2.1 Face detection (nN1s5ns193ulumin)

7Y 9 msnsaedvluni)

10



4.2.2

Background subtraction (MSAUATWNUNES)

U 10 mM3aunImiumad

11



12

4.2.3 Optical flow (M3lavoduas)

flow = cv2.calcOpticalFlowFarneback(crop_prev, crop, None,
pyr_scale » levels =
winsize = , iterations = 5,
poly n = 5, poly sigma = ’
flags = @)

angl

£ Compute the magnitude and gl
olar(flow[..., @], flow[..., 1])

magnitude, angle = cv2.cartToP

("magnitude " ,magnitude)
It t(“"magnitud “,np. (magnitude))
check_mg.append(str(index_read)+ +str(np. (magnitude)) )
f(np.sum(magnitude) >= )0)
cv2.putText(res, ‘face smooking' + (numface), (left ,top ), font, s> (0, 9, 255), 1)
cv2.imwrite("face_smoker/Smoke +str(smoker)+".jpg",crop_smoker)

smoker smoker + 1

# #count pixcel nc

] # count = []

# # count cv2.countNonZero(crop)
£l # print(count)

clear_output()
cv2_imshow(crop)
cv2_imshow(res)
numface +=1

test
magnitude : 25678.775

U 11 m3AmIuRIYeIATY
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A135AAAY Library 6149

[%
a o

1. aneN Library Open cv

[ ] pip install opencv-python
U n - 1 n13AA6Y Librery

2. Fnds Library CMake

[ 1 pip install cmake

3U n - 2 M3Aas Library

[
Y

3. #@A@a Library Face recognition

[ ] pip install face-recognition

3U n - 3 3R Librery

4. vINn1s Load drive

[ ] from google.colab import drive
drive.mount('/content/drive")

5“1/ -4 173 Load drive

5. 1@9n path Nagliau

[ ] %cd drive/Shared drives/smoking senior project/code/11032020/face

gi/ -5 175 Load drive
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N158579 Frame 27103710 M1 Step 3
Step 3. Create frame

O imort library|

import cv2

out_path = "All Frame 3059 10"

#==
cap = cv2.VideoCapture(path)

== capture frames from a camera

== reads frames from a camera
success,image = cap.read()

f====

# create the image files
count = @
success = True
while success:
if (count¥1@) == o:

cv2.imerite(str(out_path)+"/frameX¥d.jpg" % count, image) # save frame as JPEG file

success,image = cap.read()
print ('Read a new frame: ', success)
count += 1
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U ¥ - 1 Tupaunsldaru

2. ¥n193u Step 5 isldeuszuy

STEP 5. DETECTION ONE PERSON EXPERIMENT

COUNT THE MAGNITUDE NUMBER OF OPTICAL FLOW

[ ] import cwv2
import numpy as np
import face_recognition
import os
from google.colab.patches import cv2 imshow

from IPython.display import clear_output
from time import sleep

# path_Images = "All_frame_in25_new"
# path_Images = "All_frame_in1e"
# path_Images = "New folder in3e”
path_Images = "All_Frame_3878_18"

# path_Images = “anong_test 18"
# path_Images
# index_start = @
index_interval = 10
# end_frame = 650

For test optical flow

3V ¥ - 2 Fumounisldau

“drive/Shared drives/smoking senior project/code/11032020/face/anong_test_18"



3. dunisgUresuananguyrsazlsIngi face_smoker

Files

3V v - 3 JumeunIsliau

M smoker.Sjpg
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