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ABSTRACT

This Project constructs an eye tracking system or software to assist
people with communication difficulties so that these people can communicate
with their caretaker or nurse correctly .This will also help the caretakers to satisfy
patient’s needs and apply the correct treatment to patient’s symptoms efficiently.
This software detects and tracks eye movement of the user via web camera to
interact with the GUI so that users can state their needs by showing text messages

and sound messages correspond to their buttons.
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L&GUIVZ.py-C:\Users\User\AppData\Loca!\Programs\Py‘thon\Python35\GUIV?_py f =il

File Edt Format Run Options Window Help

Tt ays ]
tkinter import *

import os

def mi{):

txtDisplay.delece (0,END)
num. set ("I want to go to the toilet.")
os.system(r"start C:\Users\User\Desktop\PROJECT\picforgui\toisc.mp3")

fm2():
txtDisplay.delete (0,END)
num.set ("I want take a shower.")
os.system(r"start C:\Users\User\Desktop\PROJECT\picfeorguilshosc.mp3")

def m3():
txtDisplay.delece (0, END)
num.3set ("I want to brush my teeth.")
os.sysctem(r"atart C:\Users\User\Desktcp\PROJECT\picforgui\brusc.mp3")

£ ma()s
txtDisplay.delete (0,END)
num.set ("I want to wash.my faca.”)
os.system(r"start C:\Users\User\Desktop\FROJECT\picforgui\washso.mp3")

y fempe

| getims () :
txtDisplay.delete (0, END)
num.set ("I want to eat some foecd.")
cs.system(r"starc C:\Users\User\Desktop\PRGIECTI\picforguil\ foodsc.mp3™)
T
def m6():
txtDisplay.delete (0,END)
num.set ("I want. to drink some water.")
os.system(r"start C:\Users\User\Desktop\PROGECT\picforgui\driso.mp3")

ef m7():
txtDisplay.delete (0,END)
num. set ("I want to eat some desert.')
o3.aystem(r"start C:\Users)\User\Desktop\BROJECT\picforgui\dessc.mp3™)
d=T mB(): _vJ

Ln: 1 Col:0

SUi 2.9 wisslusuns Python GUI

2.3.2 Ms3ulusunsy
o o A 28
n155ulUsunsuansavnlalaenafsienis Run >>> Run Module dinuuy
wioUu F5 ngneunagfulusunsuasdiviinengli save now §99z save Tuuwana .py



File Edit Format | Run | Options Window Help

tkinter 1 Python Shell

*Untitled*

#¢create the wi Check Module Alt+X

root.title ("Eye tracking”)

app=Frame (root)

app.grid()

buttonl=Button (app, text=" Tcilet
buttonl.grid ()]

button2.grid()

butcton3.grid()

#kick off the evenr
root.mainloop ()

loop

root=Tk() | Run Module F5
#modify root window

button2=Button {(app, text=" Food ",activebackground="yellow",cursor="cir

",activebackground="red", cursor="circleas")

cle™)

butcton3=Button (app, text=" Drink ",activebackground="gresen”, cursor="circle")

Ln:13 Cok 14

- o a o
sUf 2.10 AsSulusinsuMey

U
L& Save As
T L v Ponwong + AppData » Local + Programs » Python » Python33 v G Search Pythen3)
Organize « New folder =R
S Favorites A Name e Date medified Type Size
4. DLLs 30/9/2553.22:31 File folder
& OneDrive |\ Dac 30/0425 3 File folder
. include 301972558 22.1 Fite felder
78 This PC L Lib File folder
i Desktop & libs File folder
I' Documents Ju Scripts 3/1 47 File folder
8 Downloads Je tel 30/9 223 File folder
& Music L Tools 30/9/2559 22:31 File folder
= Pictures # Buttest 25502017 Python File 1 KB
B Videos P eyetest 5/10/2559 2217 Python File 2KB
i Local Disk (C) A GUIV2 Python File 7K8
a Local Disk (D:) 2 kuu Pythan File 1 KB
4 CD Drive (F:) A labeell Python File 1k8
¥ A i 10 Didhan Eila 1ve

File name: | test

# Hide Folders

<
JUN 2.11 M3 save file uwana

-PY

® Y



2.4 mﬂu%’tﬁmﬁutﬁmﬁ’umsﬂivmawamwﬁﬁﬁa
MsUsEINANAN AT IRrTefunsuasieyasUudyyraueurden
IaglugUvesdyqunava Feldlunrsusmnersdnanmeninedld usy Saiulily
nsanUgmivesnwity andgyiiusuniuniglunwdusiu
TunsuUasnwlndudyaranaaiu szuvagthguisuidanluduan Tng
NS¥UIUN1T Sampling Uag Quantization wazdslayasenunluzuluuiidvia AeNWIROIIE
fudeyanimasmieanud Tnasmsseamheanudindluiiaduziuuuvesendisd oy
m‘l,ul.t,mavﬂmwma'msaLLammﬂmauummaq‘uaqwmmwmﬁauuﬂ LAZAULNUIDITDY

E]TﬁL'iEJﬂL'U14(5]’)ﬂ’Wi'lJ.ﬁl9’]’lLL‘WLJ\‘]‘UE]Q‘UﬂWﬂL‘ﬁaﬂ']EJIUﬂTWWJE!
Analog and Digital Signals

Sene Wi ve

-

FR=ISSESEN

CECoEoOnui

= Y aa o
JUN 2.12 nrsilasnnueuzdanlmduninaava
aa W :J v =l 3 =1 = [ c!! al a < i a
AMwidianlnardgvuuunisiiuiluiming Feazinisdaiuainudazyda
#1917 YupgnusTuLEvasn waIna Tnsudmiinuasninlansil

= P o oAl =] 1

1.) Binary image %38 Anv19-61 WWugunldiileniiies 1 Un de
Anwa lneAdariliAdasaide 0 vsadnn waz 1 sedw1?
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= 2 < )
EﬂVI 2.13 MNLUY Binary #1359 AIWU17-A1

2.) Grayscale Image {Wuguinulaeldzuuuuvesensisd 2 iif tny
Aivazdrneglugag 0 fa 1

eT S.B0 O 1R W
b.1od1 A.0IST poreEY BRI A& (m
§ OO.TTEN B.03ED L. 1TEN B RS Q3PN B 4D
LR TN TEIR R CITRR T STV Y v

L 6 o83ex 833k ¢
e hoisn S

gﬂﬁ 2.14 AMWLUU Grayscale

3.) RGB Image %38 Truecolor Image 1uguiiiiiulagldonise 3 17
YU M X N X 3 IAgN M ABANNEII WAL n AEANNIYRen Nl unUeRnEa dIul
L% 5 i aa =1 " o | = ol =l g a
anniyuu TuumazdRaziiuAdwsniu Aedund(Red) Al (Green) wazduiuBlue)
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3“0‘171' 2.15 AWIUY RGB

el

4.) Indexed Image Apnwndanmuanlululdeg 256 & Tnglid
MIANUARIEAIINENG 256 Fuuvvaoadudlntne delulsdazdasarfisdazifuiiumnuaues
Aaly

e Crariemy of Saman Coben

‘gﬂﬁ 2.16 NNV Indexed

2.5 53uud (Color Model)
2.5.1 s5uudinn (Grayscale)
b= 1 =l c!! 1 s o Ad =l =l
J¥Uvd Grayscale Wudasveaiandind Fsuanareiunineni-an Adies 2 3

@ o

Aw17 Aum @l Grayscale U wansfamuduseninadvnualuseausngg Ineddiu

i =

AUNIANUTNYDIEUDE LarAY1IE AU UYIELIN NUsTTIVTRIEvINUA U

as o

T & Y 2 W al gy %) - =
ﬂU‘UUW@IT@QUF}WI%LﬂUﬂWa Iﬂﬁ)‘lﬂ’ﬂuuﬁ?@%Lﬂ‘U“Uaﬁﬁlaﬁﬂ?ﬁLﬂmuﬂ?ﬂmﬂﬂuamuqﬂ 8 UM 199

3

1 lud Feazuuatlu 256 szeu
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Bit Depth and Gray Levels in Digital Images
2 Bit 4 Bit 6 Bit 7 Bit 8Bit  10Bit

Gray Levels
(B“,Demh)

UM 2.17 sgavdved Grayscale muvunadayaiifiuand

2.5.2 ¥UUdA RGB

seuud RGB WJuszuvdniusznoudasu
(Green) wag ﬁmféu (Blue) lne RGB 5uLﬂuszUU§LLad
waglumanduiumniliasuyndszusaludun

[ a

dvianaiudne wne (Red), 1Wu?
o

2

3]
fa alufidlaeeazuowsiulduden

SUTl 2.18 29@pdALUY RGB

2.5.3 suud HSV

SYUUBA HSV (Hue, Saturation, Value) ¥ 5® HSB (Hue, Saturation,
Brightness) Lﬂuswuﬁﬁﬁau’h’fﬁ'ﬂumﬁﬂLwiamw Wosniusruvailndidesiuaude
vaauyudldfiniiszuud RGB Ty Hue Aedvasnw, Saturation Ae USunuAudufivesd
Baflendlun nwegiidan felden nmayididonas wlufigaaznaeifuguiifanuasy
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WUU Grayscale Way Value %39 Brightness 1uauaasdiesuSununuainawesnIn vnd
ANLNNANIZETANETMN

sU# 2.19 Tuead HsV Tuguuuulau (Cone)

5l 2.20 yUilivluusiag channel Tussuud RGB uay HV

Y

2.6 Region-of-interest (ROI)

Region-of-interest (RON) Aaviauiiistaula emasfuvinalamelunwsls
Tnsnsiinseudenseuusnaiauls fernay nsevdmaey vansougUwdenlas et
AwamzdufIna Nl srana vieidsuulatnmaiudesnis neldiinansevuiu
daudu d4lu 1 am anunsadvualévate RO e muadiunmisineguds szate
Mask 715w Binary Mask ei’w%’u‘l‘é’fﬁ'mumavwmﬁ%ﬁm'im?a'auwaqmalugﬂmwﬂ?uf}
Taglimdndauladu 1 viedun uaslidndun u 0 viedd
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g‘dﬁ 2.21 n1sfinvum Region-of-interest

2.7 OpenCV

OpenCV 69119101 Open Source Computer Vision 1Uulausnidmsulalu
MsUsELIANENW (Image Processing) udulavsi3fianuisanniiivanldaulang Tae
laus13ans9vas OpencV Ikgniaurdulasuisnduna (nte) Fegaiauludy
ArNaN130veslauss OpenCV Aearuisausvanananinddnaldianinis uaz
amiadeulmity nmaInndesiale uielndidle Wudu Tasluilagiu Opencv aunsn
Tdanusiuiulafiuniw C++, C, Python, MATLAB ua Java wagsviaulsluszuuujinnis
Heuranun lngazusznoumelausiied 4 dau el

1.) CXCORE (Huilsdduidosfuilddaniniivadugn vutn 015158
wiheAUsAElun151an T LarnsUsEnaafauds AN

2.) v Wlumsdszananauazn1sins e ngunn

3.)Machine Learning tJulausiifisaunatauasfeddunng
afi (Statistical), MsueNAATE wWAZNISUUINGNUBURYA (Clustering)

4.) HighGul Wulaus3fldlunisisnin, arstudinan, n1swdsuwuia
wagnsidaunevtinang saluBsmsssadeuunduazudufiud
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2.8 Haar-like feature

Juismsasaduuasinuingaslunwienisaienmdmasuiizend
Feature Tnsnniuansdawadiaseniraiuiidinduniuardruiiduddi Tne Feature &
awsn Wasuulasuiauassusld Lﬁ@lﬂi’fﬁm%mﬁmma“fué’ﬂwzuwugmmwmﬂ
W EuRSe, 29nan (Wusu

1. Edge features

M @®<®

(a) (b) (o) (d)

2. Line features E i l & %
@ () © @ (e (O lg: (h

3. Center-surround features
—

5]

(a) (

UM 2.22 JULUUYDY Feature dM5UNMINTITUSNBAISLUUAINY

U 2.23 fee1amsle Feature asnadulunihludnuaseng

NITAIUIUAIVBIAN YL AW (Feature) T T9VENNISAIUIAILUUNINDUTINSS
= 1 =Y :1 o 1
(Integral Image) AawasiuvasAdLlunANaNIUM (x, ) a7
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”(x‘y) H(x,y) = Z i(x,y)

x'sx, y'sy

Integral Image

JUN 2.24 M3AMUINLUY integral image

lun151 Haar-like Feature Yuddudoafinwdiog1931uqusn Feilans

anwagAe Positive Image ADFUNH Object HuqUsenavegnislunin uas Negative
= Mo . o v '

Image Apnwlaqiilid Object Mswaanisogatelunin

natu3aiinsld AdaBoost w3e TuneunsissuiiedumAivomnguinwaiil
) al ' Saw 1% | s °
anwiurlnalAes eudieml Feature Aidnuazlndl@ssuaziandisiuaindida lasnis
INUTLLANYBIN NI NTLUIUNTH AL

1.) B3SULSAMRUAAINRUNIANY Feature Mavn1eluninmiosna

= = % | | o
2.) MUSNUNUTENBUMEEIUNLS IR DINTS
- I ) w ! @ 4 [ - v I W
3.) WuA NN vEuAmasnIzanwus IS aaIn1sngluldnud vy

] [l e!fg < L o = i Un‘j L7 ¥ o
4.) imuuilealuisesq augavinediuinanlanmueunsiufuaglausion
984 Object 71 Ldaen1snaanwazludiuniegatelu Object Ty

® L
Weak e ® o
Classifier] 4 Z - ==—-—~""
AdaBoost T e o
L
Freund & Shapire
Weights .—.——"
Increased -?,__!‘:__-
[e]] .
Weak _\_.___: L]
Classifier 2 ]
Weak o
classifier 3 L
1
°9 ©
Final classifier is ' ®
\
linear combination of .|
weak classifiers .

SUTl 2.25 nsvihanuwes AdaBoost
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Haar Cascade Classifier \funszurun1sfinuvuienInaienisulsussLnm
gasnmadnvaEaeglunwisudy Tngasdndiu Sub Windows iy Negative pannau
i ddddwiidu Positive Jrunelunin minlimudnuaeinsatufesdoudnuoy
n13ns23duntely Sub Windows waininnudnwasiinssfufsvdeneluda Classifier
el Tneidlevdutisuasuazannsavenldiamdanaaidiunmesls

All Sub-windows

gUﬁ' 2.26 N13Y1191U4 Haar Cascade Classifier

2.9 Hough Circle Transform

Hough Circle Transform Aawaiafidenlddmsunisesiaduninanay 1
sUTslunmilanudiugmugasisnanlunsadamand Avzannsansiadugiamauls
Faazfifarsugdnitu nsdumndsiiuansinidemelunmn lngnismguanasaunsamla

AGATNAAAANTEIaT]
2

(x—xo)2+(y“yo)2 O (2.1)

- X, Y Ao AinaunuusuLaELNUAY mudnulunTmnnsndinatans

- Xg, Yo Ao Aitagudnalesnay
- F fo Sriinanay
o fa A v @ 1 o a
lng OpenCV duilflsidunvaslunismuazuignsiingrn son1swanunas
n151497u Hough Gradient Method Taeldnaslassaudvesveunin dealandunisldae

WeAdu cv2.HoughCircles()
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detaciod cieches

g

A

°
Py

UM 2.27 fee1en1sld Hough Circle Transform w1anay

c

&

2.10 149 Python A28 Anaconda

Anaconda tJugauandie Python Aslnudealdeudusialan dsfigaududed
ua@aw%’auli’f\ﬂuL,Laxﬁm&gdd’mﬁ'ga Conda 1At Anaconda l#57usuin3aiionis
Angrmransidunae W uega IPython, Pandas, NumPy, Qt/PySide, NLTK wazdy q
Tat Anaconda S4efei

1.) 599503 Python 2, Python 3

2) yauanaresasiusi Windows, Mac OS, Linux

3) fanesturiuasostudetu

Anaconda @1unsaldulaniudn@iniiey Python 5558A7 WAKANA
7547 Anaconda i pip wa¢ Conda isuuﬁmégwa@am’luﬁa ’Luﬂiﬂiﬁlﬂmu'ﬁﬂﬁm&?&maaa
gt pip la @wnsald Conda 'I.um'sc?mﬁauagalﬁ' U MINFBINISAARY OpenCV @nsa
Annslemerds “conda install opency”

2.11 Spyder IDE
Spyder 1ulusunsuailanilafildn1w Python Weu Tnspanuuuundmsu
UNINY1AIEAT IABa1UITOUAAINAAINLALHAANERN NumPy (linear algebra), SciPy
(signal and image processing) 3o matplotlib Iinswassdifuavawin Tnoddensad
1.) 5095Utia Python 2.6 + uag Python 3
2.) Teniléivis Linux, Mac 0S wag Windows
TmEJ:uaQaﬁmmsmﬁmﬁgﬁﬁﬁwﬁﬁ'a pip (Adeuldwe Linux , Mac OS wa
Windows) “pip install spyder”
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Mlu U Seoh feem S Debwy Goemie Tovk em bp

skedbd Per A s bia L R el BT AL ¢ cvenme bR
[N - T—— # x Ch v -
L AwenO ) B e Carwie v Ot « [

Py B ot ot e CRUF Loy WTV-E Lo ® Cobmrs 13 Wharawry 3 %

(7 W0 = CH

SU#l 2.28 wihina Spyder IDE

2.12 PyAutoGUI
PyAutoGUI tunegaiigaudiuisanuazainluniswaul Gul Tnsfleddu
1Y) 5| Y I o v [ o @
&n9uas PyAutoGUI Asnisiiannsamuesiandls TasAlidniudodldiundass wagsosiu

i
=

v o § o w d o 7 a o
M5lE9UAS Python2 wag Python3 Tnaflandundngiununlgauiing
2.12.1 erdsfmuaitang

pyautogui.moveTo(x,y)
o W v @ = v | o i o v v & o
\Dusdsilddouundliludgensenis IaglddumdegaiesnisTiundde
103 x uag y Aefifiauuntiveuanssaildm
o y J v a o Lo
2.12.2 Adadeunndlaewisuiuiiadaguu

pyautogui.moveRel(x,y)

& o w o d € 1 o P a ' & &
Wuididewundvinseantuaindiundaiu lagan x way y AsArainadn
aoansliindinnisideusenainsunislagiu
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2.12.3 fdsndnung

pyautogui.click(x,y)

' (g
= o 1 a 1

Wurdsinsadnundisumislegduiignasted lunsdlaldldmmunen x
m L7

1Y o v a cala o
Lhae y LLﬁlﬂ"lﬂqﬂUﬂﬂqmdﬂ@\‘mzLﬂUﬂqiﬂaﬂLlI'Ta‘WWﬂ X Bhae y Ul

2.13 Structural Similarity Index (SSIM)
WudsnsaldlunisiwlSsuiisuanumilouseninaniw 2 nn Tnsunfistay
™ o - - da ) due a ) = a
T‘a’ﬂumsmqmmwmmamzy']m.ﬂwwsm%umwwummﬂwmqaLﬂuwamamﬂumﬂ‘ﬁaumw
v v v & ' P a0 = = 4 LI | P
alauaglviandudiavsening 0 89 1 39 0 Aelufimumilonlnedudiagan 1 fe
nmwisdasnminiloununnusznis Tag SSIM faunismiuandisil

(zﬂ.rluy + Cl )(20-:0' i Cl)

122y, : (22)
Clle - M+ c])(crx2 by A c,)

SSIM (x,y) =

P
8 ANRAUVDININ X

1

A

e
b

9 ANLRAYDININ Y

1

g~

=
o))

3

A9 AAIINLUTUSIUYDININ X

=) 1

A ANAIULUTUTIUUDININ v
- o, fD AAULUTUSIUTIUBININ X WAL y

. = s o o 2 = as = L 74 =
- q.e PesuUsIINIAUN sMslalunsdidmisiiAtaeiiu

lagaunis SSIM anansansaresmudsiazdanguiduaudusiuslmllani

[

aunseadl
+icy)

xy

Qe @70 ) (o
- X . X

SSIM (x, y) = (2.3)

(i, +p?+q) (6, +o’",2 +a) (o0, +6)

a4 W SRR Y a1 v a
- ¢, Aedmlsvilraunsmslalunsdidmsiiadesiiu

s

PINFNNITN 2.3 wanaliiiiudn SSIM anunsauvseaniesnidu 3 tadedennsi
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2.13.1 Luminance ()
1 =l s a! =f 1 -4 1 1 " 5
Jueuiatadeiivenivanadsvesnuainduusiay pixel vawisaainm lag
A1 luminance Agagluyas 0§ 1 wazflaunisiunanad

(2#\#‘} + C] )
(ﬂxz + Allyz + Cl)

ICE, 5= (2.4)

2.13.2 Contrast (c)
[ i = | = 1 = i [}
WuAmIaUavsnuanfanuaIamsanLwUsusIuseuing 2 An lagan

contrast Axaglutae 0 fe 1 LalaunisAruanmadl

(20'3,0'), K- o

c(xy)y= -
7! (ax2+0'_y‘+cz)

2.13.3 Structure (s)
1 = ot n:v‘ =f v 1 1
Wurmsatladefiuandsanuadissssninassnin lagal structure g
Tug9 0 99 1 warlidun1sALILAT

2.14 Image Smoothing
w39138N8nT971 “Image Bluring” (Juni1sidramlusitu Lowpass Filter
EJ C‘ 1 o - 1 A 1 -
kernel ionsesANDGI08N (U TN Noise #199 ) Ineilagnunun1snsedan Filter
12 o 17 gj 1 - L AJ . 1
wiRzilinmuuguasniInin waldanmAvsmainwan Noise a1aq laslu OpenCV ay
14 4 Fvanaasil
2.14.1 Averaging
=, o o i ) = ° i & &4 A
Wun15dInIMLIYIn convolution AU box filter 38 N1 pixel Tudufinds
o o 17 o ' ¥ d& quw R a i a .
wvimsasanuulasuansinarsiuiituliifuaiedelaun Seniinisieienl pixel
s8a pixel 5009119 Taelu OpenCV azldAda cv2.blur() w38 cv2.boxFilter(). lne
e € s o o = Al
HAGWENAIINTIYINSIRALLaRIRUFUR 2.29
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QOriginal Blurred

JUN 2.29 nINULAEUAINITN Averaging

2.14.2 Gaussian Filtering

v
1 °

AansldA@aBLUU Gaussian TngA pixel wiay pixel 3ggnaladmTinee

U
2

AfuysHniufuszEriean pixel igoens Belnaunuaves pixel Hufaztiay uadeids
283 Gaussian Filtering Ag luaursapiaialiia Noise a1uisaiiinnszaeiale wasidiu
gun1n (Edge) olsidatau Tnelu OpencV aslddds cv2 GaussianBlur() Laznadws
wﬁ@mnﬁﬁwmimaqLtﬁﬂammgﬂﬁ 2.30

SUN 2.30 nMmnaulazndIin1svia Gaussian Filtering

2.14.3 Median Filtering
AeYNldATsogUUUARdaYAdln MuRuaLTRvowlsugIuaYin 1Y

'
[ o

A8dnusde Noisy Image ldAniruuy Averaging Imelu OpencV agldfnd
cv2.medianBlur() LLﬁxNaﬁwﬁwﬁﬁmﬂﬁﬁﬁm‘iﬂ’iadLLaﬂﬁmugﬂﬁ 2.51
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Original

JUT 2,31 mwnauwaynaIn1s¥in Median Filtering

2.14.4 Bilateral Filtering

Wiendumsein pixel lnggastiminannia space (5x8¥%14 Bavi1auan
Beiidmiinden) uas range (AIMLANAN8E Beuansnann Besltmiintios) Fannsld
Bilateral Filtering az3nwiveunwlilasnituuy Gaussian Filtering Inelu OpencV agld

AN cv2 bilateralFilter() LAgNARNEVAAINTAVINNINTOILAAIANFUR 2.32

Crigamast B

gﬂﬂl 2.32 Mnnaularaan1svin Bilateral Filtering

2.15 Image Thresholding

Lfluﬂmwﬂ‘u%nmhq‘ma&gtlmwmé’% Tnanissaszaudn ( Threshold ) Lite
Fuundsiglunmlsdnauiuuasisfoyailifesnisld wu mangnansuulumiiie
T#m5298um §3n15vh Image Threshold 45 3 Usvinnmdngiad
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2.15.1 Simple Thresholding

\Wunrsdwunindlefinwaiiniuinni Threshold 7igely azuansnimiuden
( 50917 muﬁ@‘h’fﬁ’mum ) waziilesinin Threshold fiasidudnamila Taglu Opency
il A1dean1314 97U 19 u ov2 . THRESH BINARY, cv2 THRESH BINARY INV,
cv2.THRESH_TRUNC , cv2.THRESH_TOZERO uag cv2.THRESH_TOZERO_INV Fanadwsdl

fnmsvh  Simple Threshold wansmugudl 2.33

Original Image BINARY ) BINARY INV

TRUNC T TOZERO INV

gﬂﬁ 2.33 AMNNDUKAEUAINISI Simple Threshold

2.15.2 Adaptive Thresholding

Wunissmuns-a1amue Threshold wdleuiuds Simple Thresholding us
ﬁﬂfﬂﬁ'&mmadw’luLwiazu‘%nmgtlﬂ'lwmLﬁma!’u’mﬁw Fduagilinmiianudaundu
Tnolu Opencvasiid &y 2 at19f 8 cv2 . ADAPTIVE _THRESH MEAN C L a ¥
cv2. ADAPTIVE THRESH - GAUSSIAN_C lneen C A mmwmanmaam]’mml.aaamamﬂ
mimmmmmaamwmuﬂ Fawadnsiilaainnisvi Adaptive Threshold LLammmUw
2.34
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5

|E
o
@] o
ral
S
sl
e

5UM 2,30 amneuuagndsnisyin Adaptive Threshold

2.15.3 Otsu’s Binarization

WuiSnrsifisura Threshold 91nA A NLYsUSIUTENIINGN M3 e
W3suiiisunsasl Histogram 89 Bimodal Image (1dunamifl Histogram 2 peaks )
Fadumanawlaid Histogram g 2 peaks N151435 Otsu’s Binarization 8193zilA71a
wiugfosas Tnglu Opency agiiddinisl¥aufe cv2. THRESH OTSU dwwadwéleann

n159f Otsu’s Binarization vaan wililuuazlsiu Bimodal Image uansmuzuil 2.35

Original Noisy Image Otsu's Thresholding

Histhgram

Gaussian filtered Image Histogram Otsu's Thresholding
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Eye tracking
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Eye tracking
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from skimage.measure import compare ssim as ssim

import numpy as np

import cv2

import pyautogui

face_cascade =
cv2.CascadeClassifier ("haarcascade_ frontalface default.x
mlll)

botheye cascade = cv2.CascadeClassifier ("parojosG.xml")

def
main (countmid, countleft, countright, countdown, countup) :
global countclick
[177777117 7 Genindesduwan/ /) /)1 /111117
cap = cv2.VideoCapture (1)
while (1) :
ret, picture = cap.read()
/117 &Yandn/ /] /] ] /]
finished, eyepic, countmid, countleft, countright, countdown,

countup =
draw (picture, countmid, countleft, countright, countdown, cou

ntup)

countmid, countleft, countright, countdown, countup=countzer
o (countmid, countleft, countright, countdown, countup)
if (countleft==2):
movemouse (countleft, countright, countdown, count
up)

countmid, countleft, countright, countdown, countup=countzer
o (countmid, countleft, countright, countdown, countup)
1f (countright==27 :

movemouse (countleft, countright, countdown, count
up)

countmid, countleft, countright, countdown, countup=countzer
o (countmid, countleft, countright, countdown, countup)
if (countdown==2) :
movemouse (countleft, countright, countdown, count
up)

countmid, countleft, countright, countdown, countup=countzer
o(countmid, countleft, countright, countdown, countup)
1E (eountuap==2) 1
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movemouse (countleft, countright, countdown, count
up)

countmid, countleft, countright, countdown, countup=countzer
o (countmid, countleft, countright, countdown, countup)
if (countclick==5) :
pyauktegui .click ()

countmid, countleft, countright, countdown, countup=countzer
o (countmid, countleft, countright, countdown, countup)

if cv2.waitKey(l) & OxXFF == orxd('q'):
break
/111 [ eesinwils/ ) /)] ]
def
draw (picture, countmid, countleft, countright, countdown, cou
ntup) 4
global

countclick, exprevious, ewprevious, eyprevious, ehprevious, c
enterpiceyex, centerpiceyey

global
Xprevious, yprevious,wprevious, hprevious, centerpicfacex, c
enterpicfacey

global
firstblackposition, finalblackposition, firstblackposition
2,finalblackposition2

image = picture.copy ()

gray = cv2.cvtColor(image, cv2.COLOR BGR2GRAY)

feces = faee/cascade.fetectMultiScale (gray, 143/, 5)

for (x,y,w,h) in faces:

if (abs (centerpicfacex- (x+w/2))<5 and

abs (centerpicfacey- (y+h/2) <5) ) :

cv2.rectangle (picture, (xprevious, yprevious), (xprevious+w
previous, yprevious+hprevious), (255,0,0),2)

roi col®wmmg
picture [yprevious:yprevious+hprevious,
Xprevious:xprevious+wprevious]

roi gray =
gray [yprevious:yprevious+hprevious/1.8,
Xprevious:xprevious+wprevious]

else:

cv2.rectangle (picture, (x,vy), (x+w,y+h), (255,0,0),2)
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roi color = picturely:y+h, x:x+w]
Xprevious=x
yprevious=y
wprevious=w
hprevious=h
centerpicfacex=x+w/2
centerpicfacey=y+h/2
roi gray = grayly:y+h/1.8, x:x+w]
cv2.imshow('roi gray', roi gray)
eyes =
botheye cascade.detectMultiScale (roi_gray)
for (ex,ey,ew,eh) in eyes:
if (abs (centerpiceyex- (ex+ew/2)) <2 and
abs (centerpiceyey- (ey+eh/2)<2)):

cv2.rectangle(roi color, (exprevious, eyprevious) , (exprevi
ous+ewprevious, eyprevious+ehprevious), (0,255,0),2)
rolYeyly=
roi gray[eyprevious:eyprevious+ehprevious, exprevious:exp
revious+ewprevious]
else:

cv2.rectangle(roi color, (ex,ey), (ex+ew,ey+eh), (0,255,0),
2)
roli_eye = roi grayley:ey+eh, ex:ex+ew]
exprevious=ex
eyprevious=ey
ewprevious=ew
ehprevious=eh
centerpiceyex=ex+ew/2
centerpiceyey=ey+eh/2
original = cv2.resize(roi eye,(400,100))
img = cv2.bilateralFilter(original,9,75,75)
eriginald) =
cv2.adaptiveThreshold (img, 255, cv2.ADAPTIVE THRESH GAUSSI
AN C,cv2.THRESH BINARY,21,1)
ret,original2 =
cv2.threshold(img, 30,255, cv2. THRESH BINARY)
original =
cv2.addWeighted (originall, 0.3,0riginal2,0.7,0)

countmid, countleft, countright, countdown, countup =
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casual (original, countmid, countleft, countright, countdown,
countup)

return(False, picture, countmid, countleft, countright, count
down, countup)

/177 [annwangwdeyannnBuudan//// /) 11111/

def
casual (original, countmid, countleft, countright, countdown,
countup) :

global contrast,s value,countclick

m=0

M=0.5

s_value[0] = ssim(original, contrast[0])

s_vaflye [1] ="s=im{grxginalk; Fonrktrast [1])

max _value max (s_value)
max_index = s_value.index(max value)
while (m<6) :

if max value > M

if max_index == 0 or max index == 1 or
max index == 2:

if max index == 3 or max_index == 4 oOr
max index ==/5:

if max index == 6 or max index == 7 or
max_index == 8:

iR\ jihax JisdeEm == OTanmex_indexYs=)10"oF
max_ index == Il:

ifCmax,indeXx =="120r max_index ==,13/0or
max index == 14:

if max index == 15 or max_index == 16 or
max index ==)17:

break

else
M=M-0.01
m+=1

return (countmid, countleft, countright, countdown, countup)

def
countzero (countmid, countleft, countright, countdown, countu

p):
global countclick
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countmid=0;
countleft=0;
countright=0;
countdown=0;
countup=0;
countclick=0;
print ["getzero')

return (countmid, countleft, countright, countdown, countup)

/1117111 iwnicadewand///////]/
def movemouse (countleft,countright, countdown, countup) :
global x,y
1f (846>x>=351 and countright==2):
pyautogui .moveRel (165, None, 1)
X,y=pyautogui.position/()
if (846>=x>351 and countleft==2):
pyautogui.moveRel (-165,None, 1)
X, y=pyautogui.position()
1f (653>=y>170 and countup==2):
pyautogui .moveRel (None, -161,1)
X, y=pyautogui.position ()
if (6535y>=170 and countdown==2) :
pyautogui.moveRel (None, 161, 1)
X,y=pyautogui.position ()

contrast0 =
cv2.imread ("database/original 0.jpg",cv2.IMREAD GRAYSCAL

E)
////@mhﬁ@ﬁw%g%ﬁm@//////

if _ name, 6F=<] mainva.

main (countmid, countleft, countright, countdown, countup)
cv2.destroyAllWindows ()
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import pygame
import cv2
import time
from skimage.measure import compare ssim as ssim
import os
face cascade =
cv2.CascadeClassifier ("haarcascade_frontalface default.x
mlll)
botheye cascade = cv2.CascadeClassifier ("parojosG.xml")
found iris_counter = 0
pygame.init ()
def calibrate():
1077171 Fsunowanduwen/ [/ /11111117117
cap = cv2.VideoCapture (1)
while (0O<=a<3) :
ret, photo = cap.read()
image = photo.copy ()
gray = cv2.cvtColor(image, cv2.COLOR BGR2GRAY)
facEs Eaiage castade, detPciMul tiscalie (gnay .l .3,
5)
LITTLTTT T L Eonewlawin/ [/ /1111117
1 FaEaces—=ity ),
pygame.display.update ()
if faces is not ():
for (x,v,w,h) in faces:
roi gray = grayly:y+h, x:x+w]
€ves =
botheye cascade.detectMultiScale(roi gray)
1% =vk=l\iE @ :
pygame.display.update ()
if eyes 1s not ():
for (ex,ey,ew,eh) in eyes:
roi_eye =
rol gray[ey:ey+eh, ex:ex+ew]
original =
cv2.resize(roi_ eye, (4004100))
pygame.display.update ()
img =
cv2.bilateralFilter (original, 9,75, 75)
originall =
cv2.adaptiveThreshold (img, 255, cv2.ADAPTIVE THRESH GAUSSI
AN C,cv2.THRESH BINARY,21,1)
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ret,original2 =
cv2.threshold(img, 30,255, cv2. THRESH BINARY)

original =
cv2.add (originall,original?2)
//////////////umﬁﬂﬁﬁmnwmﬁmﬂwmmﬁﬁmmwmﬁmﬁﬁ///////////
os.chdir('C:/Users/fame /Documents/project/python/databa
se!')
cv2.imwrite ("original "+str(found iris counter)+".jpg",
original)

found _iris_ counter += 1

print(found iris counter)

a+=1

gl.append(original)

while gamequit==False:
for event in pygame.event.get () :
if event.type == pygame.QUIT:
gamequit = True

/17771 avadaudnnauasllsunsuasinnnniuiinnwm/ / / /) [ 11/

if event.type == pygame.KEYDOWN:
if event.key == pygame.K SPACE:
found iris_counter=0
X,y=658,359
window.£ill (black)

pygame.draw.rect (window, white, [x,y,50,50])
pygame.display.update ()

calibrate ()
a=0
g1, q2=p4 ]

if event .key == pygame.K g:
pygame.display.set mode ( [width, height])
pygame.quit ()

if event.key == pygame.K w:

pygame.display.set mode ( [width, height] , pygame.FULLSCREEN
)

window.fill (black)

pygame.draw.rect (window,white, [x,y,50,50])

if b==1:

window.blit (rendered, subfont)

pygame.display.update ()

pygame.quit ()
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import subprocess
import sys
from compare import main
import pyautogui
/11111111 iweiiacusunesnd///////1111111/
def init{}:

x=351;

y=170;

pyautogui.moveTo(x,vy,1)

pad. =
subprocess.Popen ( {sys.executable, "C:\\Users\\fame \\Docu
ments\\project\\python\\GUIV4.py"})

main(countmid, countleft, countright, countdown, countup)

if name == '_ main_ *:
1094 ()



AMARUIN 3

Taaluswnsuntylunisitauludiu Gul



82

import sys
from Tkinter import *
import os

/11111111111 dwssiwiasdsilunanadaaLeds//// /7111171111117

def ml{():
txtDisplay.delete (0, END) ///awﬁamuﬁﬁhmﬁMEntry/////
num.set ("I want to go to the toilet.")
// /dsdauls num usastannwlung/ / /
os.system(r"start
C:\Users\User\Desktop\PROJECT\picforgui\toiso.mp3") //idu
W8 W&o/ /
return
def m2():
txtDisplay.delete (0, END)
num.set ("I want take a shower.")
os.system(r"start
C:\Users\User\Desktop\PROJECT\picforgui\shoso.mp3")
regurg
def m3 () :
txtDisplay.delete (0, END)
num.set ("I want to brush my teeth.")
os.system(r"start
C:\Users\User\Desktop\PROJECT\picforgui\bruso.mp3")
refurn
def m4 () :
txtDisplay.delete (0, END)
num.set ("I want to wash my face.")
os.system(r"start
C:\Users\User\Desktop\PROJECT\picforgui\washso.mp3")
return
def m5() :
txtDisplay.delete (0, END)
num.set ("I want to eat some food.")
os.system(r"start
C:\Users\User\Desktop\PROJECT\picforgui\foodso.mp3")
return
def m6 () :
txtDisplay.delete (0, END)
num.set ("I want to drink some water.")
os.system(r"start
C:\Users\User\Desktop\PROJECT\picforgui\driso.mp3")
return



def

m7 () :

txtDisplay.delete (0, END)

num.set ("I want to eat some desert.")
os.system(r"start

C:\Users\User\Desktop\PROJECT\picforgui\desso.mp3")

def

return

ms8 () :

txtDisplay.delete (0, END)

num.set ("I want to eat some fruits.")
os.system(r"start

C:\Users\User\Desktop\PROJECT\picforgui\fruso.mp3")

def

return

mo() :
txtDisplay.delete (0, END)
num.set ("I have a headache.")
os.system(r"start

C:\Users\User\Desktop\PROJECT\picforgui\headso.mp3")

def

return

il O (e

txtDisplay.delete (0, END)
num.set ("I have a stomachache.")
os.system(r"start

C:\Users\User\Desktop\PROJECT\picforgui\stomso.mp3")

def

return

ml() :
txtDisplay.delete (0, END)
num.set ("I have a backache.")
os.system(r"start

C:\Users\User\Desktop\PROJECT\picforguil\backso.mp3")

def

return

m12 M
txtDisplay.delete (0, END)
num.set ("I have a sore eyes.")
os.system(xr"start

C:\Users\User\Desktop\PROJECT\picforgui\eyeso.mp3")

def

return

ml3 () :
txtDisplay.delete (0, END)
num.set ("I want to sleep.")
os.system(r"start

C:\Users\User\Desktop\PROJECT\picforgui\bedso.mp3")

def

return

ml4 () :

txtDisplay.delete (0, END)

num. set ("Temperature is too cold.")
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os.system(r"start
C:\Users\User\Desktop\PROJECT\picforgui\coldso.mp3")
return
def ml5():
txtDisplay.delete (0, END)
num. set ("Temperature is too hot.")
os.system(r'"start
C:\Users\User\Desktop\PROJECT\picforgui\hotso.mp3")
return
def mlé6 () :
txtDisplay.delete (0, END)
num.set ("I'm fine for now ,thank you.")
os.system(r"start
C:\Users\User\Desktop\PROJECT\picforgui\okso.mp3")
return

L1111 010 1T &amiandsGUT/ /L)1 LT T
root=Tk ()

frame=Frame (root)

frame.pack ()

root.title('Eye tracking') [/ / fovuedewiaaGUI/ ///
num=StringVar () [/ dwdndudanws////

var = StringVar () // [eawdndudenws/// /
num.set ("State your needs") [/ /wwenumliiiudelon State

your needs /////

/1117111111 shsawmidaiiingglnsanpathason/// /1 /111117
toi=PhotoImage (file =
r"C:\Users\user\Desktop\PROJECT\picforgui\\toilet.gif")
sho=PhotoImage (file =
r"C:\\\Users\\\User\\\Desktop\\\PROJECT\ \picforgui\\show
ee.gif")

bru=PhotoImage (file =
r"C:\\\Users\\\User\\\Desktop\\\PROJECT\ \picforgui\\brus
h.gif")

fac=PhotoImage (file =
r"C:\\\Users\\\User\\\Desktop\\\PROJECT\ \picforgui\\wash
face.gif")

food=PhotoImage (file =
r"C:\\\Users\\\User\\\Desktop\\\PROJECT\ \picforgui\\food
Jopdf )
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dri=PhotoImage (file =
r"C:\\\Users\\\User\\\Desktop\\\PROJECT\\picforgui\\drin
k.giEY)

des=PhotoImage (file =
r"c:\\\Users\\\User\\\Desktop\\\PROJECT\ \picforgui\\cake
Sgifm)

fru=PhotoImage (file =
r"C:\\\Users\\\User\\\Desktop\\\PROJECT\\picforgui\\frui
£.gif")

hea=PhotoImage (file =
r"C:\\\Users\\\User\\\Desktop\\\PROJECT\ \picforgui\\head
LTy

sto=PhotoImage (file =
r"C:\\\Users\\\User\\\Desktop\\\PROJECT\ \picforgui\\stom
ach.git'y

bac=PhotoImage (file =
r"C:\\\Users\\\User\\\Desktop\\\PROJECT\\picforgui\\bac.
gifn)

eye=PhotoImage (file =
r"C:\\\Users\\\User\\\Desktop\\\PROJECT\ \picforgui\\rede
ye.gifh")

sle=PhotoImage (file =
r"C:\\\Users\\\User\\\Desktop\\\PROJECT\\picforgui\\slee
p.§REY]

cold=PhotoImage (file =
r"C:\\\Users\\\User\\\Desktop\\\PROJECT\ \picforgui\\cold
.giE W)

hot=PhotoImage (file =
r"C:\\\Users\\\User\\\Desktop\\\PROJECT\\picforgui\\hot.
gifl!)

okk=PhotoImage (file =

r"C:\\\Users\\\User\\ \Desktop\\\PROJECT\\picforgui\\ok.g
ifu)

111177117171 dwksuanga/ /[ 17 /7717 F111711/

/777717 [UsnevlWéwawEnteyuszlabel /// /[ /111111111 T
topframe=Frame (root)

label = Label( frame,bd=20,bg="Yellow", font=30,
textvariable=var, relief=RAISED )

var.set (" OUTPUT BOX ")

label.pack (side=LEFT)
txtDisplay=Entry (frame, textvariable=num, bd=20, insertwidt
h=1, font=30,width=60)

txtDisplay.pack (side=RIGHT)
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1117177111171 éamsndi2///]/117711117
////////ﬂi:nau'lﬂﬁ’amluflﬂmﬁadm'ﬂ'ﬁmuluﬁadqm//////////

frame0=Frame (root)

frame0.pack (side=TOP)

buttonl=Button (frame0,padx=100,pady=100,bd=8, text="toile
t", fg="black", command=ml)

buttonl.pack(side=LEFT)

buttonl.config(image=toi)

button2=Button (frame0,padx=100, pady=100,bd=8, text="Showe
r",fg="black", command=m2)

button2.pack (side=LEFT)

button2.config(image=sho)
button3=Button(frame0,padx=100,pady=100,bd=8, text="Brush
teeth", £fg="black", command=m3)

button3.pack (side=LEFT)

button3.config(image=bru)
button4=Button (frame0, padx=100,pady=100,bd=8, text="Wash
face", fg="black", command=m4)

button4.pack (side=LEFT)

button4.config(image=£fac)

[I11T L fawwsan3 /[ )] 1111111/
/////////ﬂﬁ:nau'lﬂoﬁﬂq;ﬂﬂuL?ﬂammﬁmmsﬁm:mumaazm///////

framel=Frame (root)

framel.pack (side=TOP)

buttonl=Button(framel, padx=100,pady=100,bd=8, text="food"
,fg="black", command=m5)

buttonl.pack(side=LEFT)

buttonl.config(image=food)

button2=Button (framel, padx=100,pady=100,bd=8, text="Drink
s",fg="black", command=mé6)

button2.pack (side=LEFT)

button2.config(image=dri)

button3=Button (framel, padx=100,pady=100,bd=8, text="Deser
t",fg="black", command=m7)

button3.pack (side=LEFT)

button3.config(image=des)
button4=Button(framel, padx=100, pady=100,bd=8, text="Fruit
s",fg="black", command=m8)

button4.pack (side=LEFT)

button4.config(image=~£fru)

[11111711] sawvsaiia//)]111171117
///////ﬂi:nauulﬂ@hmjm4ﬂmﬁmmmﬁaﬂﬂ@mm%wmwé’n6] L ENSIE]



frame2=Frame (root)
frame2.pack (side=TOP)
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buttonl=Button(frame2, padx=100,pady=100,bd=8, text="Heada

che", fg="black", command=m9)
buttonl.pack (side=LEFT)
buttonl.config(image=hea)

button2=Button (frame2, padx=100, pady=100,bd=8, text="stoma

chache", fg="black", command=m10)
button2.pack (side=LEFT)
button2.config(image=sto)

button3=Button (frame2, padx=100,pady=100,bd=8, text="backa

che", fg="black", command=mll)
button3.pack (side=LEFT)
button3.config(image=bac)

button4=Button (frame2,padx=100,pady=100,bd=8, text="sore

eyes", fg="black",command=ml2)
button4.pack (side=LEFT)
button4.config(image=eye)

JI1LETT 1170001 s/ [/ 1]/ 1 /11
//////ﬂ':zﬂau‘l,ﬂm'dﬂqmlﬂmLf:‘aaamwmﬂé"auﬁ’aatmsﬁuﬁ] JAdy LLLLY

frame3=Frame (root)
frame3.pack (side=TOP)

buttonl=Button(frame3, padx=100,pady=100,bd=8, text="sleep

", fg="black", command=ml3)
buttonl.pack(side=LEFT)
buttonl.config(image=sle)

button2=Button (frame3,padx=100,pady=100,bd=8, text="Too

cold", fg="black", command=ml4)
button2.pack (side=LEFT)
button2.config(image=cold)

button3=Button (frame3, padx=100, pady=100,bd=8, text="Too

hot", fg="black", command=ml5)
button3.pack(side=LEFT)
button3.config(image=hot)

button4=Button (frame3, padx=100,pady=100,bd=8, text="Nothi

ng", fg="black", command=mlé6)
button4.pack (side=LEFT)
button4.config(image=okk)

root.mainloop ()





