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1.UvOD

'DQED VYH YL&4H OMXGL JUDGL VYRMX NDULMHUX SUHNR GUX
NYDOLWHWQLMLP VDGUADMHP SD L]PHYyX RVWDORJ L ]D VOI
VDYUaHQR EH] LMHGQH PDQH WH VH VWRJD RGOXpXMX QD
HGLWRUD 1D WUALaAWX YHU SRVWRWMHSAXNM X aNAR WLDWNQYLLNKH DNBL
VOLNX GD EXGH vVDYUaAaHQD DOL GD SULWRP RVWDQH L UHD

&LOM RYRJ ]DYU4QRJ UDGD MH LVWUDALWL SRVWRMHUGD UN
DSOLNDFLMX 2YD DSOLNDFLMD iH RPRJXQUDVE LNORUN R § RNX \.
XNODQMDQMH &8HOMHQLK

8 GUXJRP SRJODYOMX VX RSLVDQH YHU SRVWRMHUH DSOLN
SRJODYOMH SULND]XMH SURJUDPVNH MH]LNH L WHKQROR.
DSOLNDFLMH yHWNYWAWRQPAMELDW@MIMHVWGLMHORYH SURJUDPVI
SHWR SRJODYOMH SULND]XMH WHVWLUDQMH DSOLNDFLMH
DQDOL]LUD WRpPQRVW DSOLNDFLMH

1.1.=DGDWDN ]DYUaAQRJ UDGD

8 WHRULMVNRP GLMHOX UPLGD NSRHALUBBRYD IS RISLIVBLWWIH Q I/ R
MH X SURJUDPVNRP GLMHOX SRWUHEQR NUHLUDWL DSOLND|
VYH REMHNWH NRML VH QD QMRM QDOD]H WH &aHOMHQH R
SRSXQLWLRWRIOHL@ERP 1D NUDMX MH SRWUHEQR SURYMHUL
REMHNDWD



2. 6/,y1( $3/,.%&,-(

8 GbQbaQMH YULMHPH GRVWXSQR MH SXQR DSOLNDFLMD ]
REMHNDWD V QMLK aVWRYLAMNMDWBNYXQRSOMXBELMH SRpH
GUXaAWYHQLP PUHADPD NRML VX GRVWXSQL VYLPD SD VY
XUHYyLYDQMHP IRWRJUDILMD WH EULVDQMHP RGUHYHQLK VYV
MH QDVWDOWX]|®W&RHIDWRVDYU&AHQH IRWRJUDILMH WH VX LK \

2.1.Retouch
SUHPD BH@®@RMHAKDSOLNDFLMD NRMD QXGL PRJXUQRVW XNO
IRWRJUDILMH 1R RVLP WRJD V QMRP VH PR&HNVRALYVD/WW

IRWRJUDILMD -R& QHNH PRJXUQRVWL VX ]DPMHQD SR]DGLQ
2YD DSOLNDFLMD (MGUBRBYWAE-Q DL PDVOLFL 5HWRXFAKIIND]DQ O

X,

Slika 21 RetoucHogo [1]
2.2.Adobe Photoshop Fix

3UHPD > @ WR MH DSO$EREHMO WRHPY M GEERINISYR B DGRMAN X S
$QGURLBANRULVQLNH DOL QDNRQ VUSQMD JRGLQH M
$SS BWRUBR MH SRSXODUQD LPD YLAH*RBJOH BOIINED RS UH
GRGDWQLK PRIJXUQRVWL RYH DSOLNDFLMH MHVW®DR XH IR
$GREH 3KFOMR/WAKMESSLML 60OLND SULND]XMH ORJR DSOLND




Slika 2.2.Adobe Photoshop Fi2]
2.3.Snapseed

8 VOXpDMX GD VH EUL4AH RVRED LOL SYEREHVKRWIR \DKSROS- 1
SUHPD > @ NRG XNODQMB QSR DFGEI) BN MM G RNMGHD MMHHG QDN D

IRWRJUDILMD QHOFCCS SIREBERAIDY®S: GDWRWHNH &WR MH VDVYLI
YHULQD IRWRIGDIWRIWHND 2YX DSORRIDMH R QD YRR $AHH NR
PLOLMXQD SUHRRILE® D @GEDYRIDMHWD GHRIAGNDK. QRYLMX $SOLNI
EHVSODWQD W H MRIEHIDWW XG& RIOXCQRBRRHX DSOLNDFLMH YLGOM

Slika 2.3.Snapsee(B]
2.4.Pixlr +Photo Editor

SUHPD3:[@Bl XUHYLYDMDRWRYWXISDQ ]D NRULVQLNH SDPHW

SQGURLBBR SHUDFLMVNL VXVWDY %HVSODWDQ MH WH VDGU;

L ILOWHUD 3ULMH VHBIHOD D[S@EHNOUFHMD DVYMMHDIRWRJIUDILM

NRQLYNL UDpXQ QHIJR VH MHGQRVWDYQR SUHX]PH DSOLNDI

YLGOMLYR QD VOLFL *RRURWVMVBHEHID REMEQD PLOLMXQD Ut
PLOLMXQD SUHX]LPDQMD

6OLND 3 U L PRIKHUJ4V XpHOMD X



2.5.PhotoDirector Essential

SUHPD3KRWR'LUHFWRWHWH QVHOVLYDQL SURJUDP ]D XUHYLYD

EHVSODWQD YHU]LMDENBM&NMMHR 'ULDHAWMRYHQVWYHQR GRV!
NRULAWHQUWREWHF2R'SHUDWLYQLP VXVWDYLPD DOL ]JERJ YHO

VH L DSOLRBFQUBWURBXPHOMH DSOLNDFLMH MDVQR VH YLGL Q

6OLND PG ottt € tior EEssentigdb]



3. RAZVOJNI ALATI | TEHNOLOGIJE

3.1.Python

SUHPD 33WweK®® SURJUDPVNL MH]LN YLVRNH UD]JLQH NRML MI
S\WKRQD 1L]RJHPDF *XLGR YDQ 5RVVXP ORWL FPWWKWHQXDR
RGUHYHQH VOLPpQRVWL V RVWDOLPXEURIWDE® Vd BB QBHYIDFOLNP [
SRSXODUDQ WH MH MHGDQ RG QDMNRUL&AWHQLMLK SURJUD

MH QD VOLFL 3RV W R3M KROQR ¥ M D YLOMHH @ DIMV W D WIRVGLL Q H
3\WKRQVYMHWORVW GDQD MH XHOMIEW@ERR Y BMBDRRBHOQIIDEBRN M
JRGLQH

Slika 3.1. LogotipPythona[6]
3.2.0penCV

3UHPD 2SK®Q &BHQ 6RXUFH &RPSKMWEUEDMRBND ]D VWURMC
PDFKLQH OHDUDPIX@PIDOQL YLG RWYRUHQRJ NRGIWROLJILQDO
JRGLQH

2SHQEBOMXpXMH
x Detekciju objekta
x Detekciju pokreta
X Prepoznavanje lica
X Segmentaciju
X Mobilnu robotiku
x 2D i 3D alate
X ,QWHUDNFLMX pRYMHND L UDpXQDOD
X Prepoznavanje geste
Xx 3UDUHQMH SRNUHWD
x 3URALUHQX VWYDUQRVW

2SHQEMH QDSLVDQ X SURIUDPONRWPHMIREMRBQWIK R O-RPD N
VH YLGL QD VOLFL LQ®NRXIWXSDQXMHPPEF26 )UHH%6' 1HW®%

5



$QGURLG L2WHODHNEHRBHUDWLYQLP VXVWDYRBHQROXAEHQ
MHRAHQPRY RUJ

Slika 3.2. LogotipOpenCWVa [7]
3.3.Visual Studio Code

SUHPD9:VE DO 6WMGELIRQAMRHGHLUDQR UD]YRWIKRIRWHGAB E@MHO |
HQYLURQPHNRMHKH' (MH ND]LYVURPDRMPOWRZYV /LQX[ LRPH2BGLWR
RWYRUHQRJ NRGD 8 DQNHWL ]D UD]JYRMQH SURWDIFNHUH
2YHUIORZ MWMH&BGERJILUDQ NDR QDMSRSXODUQLML DODW ]C
LVSLWDQLND LIMDYROR XGCEDID MRV VWSURJUDPVNLK MH]JLND
& & & -DYD 3\WKRQ -DY D46 BULIWS X)W UWHU D]@ D'QR JRG
9LVXDO 6WXGLROMRGDVMH QD VOLFASHG6FWUDSW D-@ YWDH FXUL SW

+\SHU7THNX D DDQJIBMH]LFLPD

Visual Studio Code
Editing evolved

Slika 3.3.VS Codel.58 verzija naVindowsu 1(8]



4.1ZRADA APLIKACIJE

4.1.DetectAndRemove

SUYR MH RUMK®D\WYRVWWMNDFWSQE NHRAMDY WDGUAL VYH da4WR MH
GHWHNFLMX REMHNDXWXODQMDQUMLKRRRLVWLOH VX VH
AUR]JHQBLQIHUHQFHBYVGBSREBIEOHQHWBY BODUJHBFRWHRB B
GDWRPRANRDQ@DRPMM GDWRWHNH QDOD]JH VH X SULOR]LPD

3UYL NRUDN MH XpLWDYDQMH ELEOLRWHN®ONRDH 0HPRRLNBDU
ELEOLRWHNH NRMH VX ELOH QHRSKRGQH ]D UDG D VOLND
REMHNDWD NRMD VHRFROQ DK RFE®D W W WIHEF VRE D

import cv2

import numpy

60OLND S8pLWDYDQMH SRWUHEQLK ELEOLRWE
8pLWDQH ELEOLRWHNH

f getClasses():
with open('Object Detection Files/coco.names', 'rt') as file:

classes = file.read().rstrip('\n").split( '\n")
return classes

Slika 4.2. FunkcijayetClasses()12]
1D VOLFL VH PRa8H YLGMHWL SRYUDWQD NRGPIRIEHOFLMD

SUHPD68'BRGHO MH PUHAD QDPLMHQMHQD RWNULYDQMX REN
SRPR&DHRNYLUD

getConfiguration():
net = cv2.dnn_DetectionModel(

net.setInputSize(320,320)
net.setInputScale(1.0/ 127.5)
net.setInputMean((127.5, 127.5, 127.5))
net.setInputSwapRB(True)

return net

Slika 4.3. FunkcijgyetConfiguration()12]

1D VOLFL VH YLGL MHGQD RG ELWQLMLK IXQNFLMD 2YD I
VOLNX V RELOMHAHQLP REMHNWLPD



- detectObjects(imageP, net, classes):
img = cv2.imread(imageP)
displayImg = cv2.imread(imageP)

img = cv2.resize(img, [600, 600])
displayImg = cv2.resize(img, [600, 600])

IDs, confidences, boxes = net.detect(img, confThreshold = ©.5)

boxes = list(boxes)
confidences = list(map(float, confidences))

boxesToOutput = cv2.dnn.NMSBoxes(boxes, confidences, ©.5, 0.3)

for i in boxesTooOutput:
box = boxes[i]
X, ¥y, w, h = box[©e], box[1], box[2], box[3]

cv2.rectangle(displayImg, (x, y), (x + w, y + h), color = (0, ©, 255))

cv2.putText(displayImg, str(i + 1), (x + 1, y + 20),
CV2.FONT_ITALIC, ©.5, (@, 255, ©), 2)
return [displayImg, img, boxes, boxesToOutput[-1]]

Slika 4.4. FunkcijaletectObjects()12]

6 RYLP GLMHOWP WR@DONRL QD VOLFL SRVWLAH VH SR
[

img = cv2.resize(img, [600, 600])

displayImg = cv2.resize(img, [600, 600])

Slika 4.5. Stavljanje novih dimenzija [12]

3RNUHWDQMH GHWHRKFIDMREIMMEDWPDD GMNMHUOMLYRVWL L J
QD VOLFL

classIDs, confidences, boxes = net.detect(img, confThreshold = 0.5)

Slika 4.6.Spremanje IBova [12]
2YDM GLR NRGD NRML MH SULND]DQ QD VOLFL vOXaL ]D

boxes = list(boxes)

confidences = list(map(float, confidences))

Slika 4.7. Konvertiranje [12]

,RULAWH@QWMHRARQ OD[LPXP 6XXSOBYWIDRQH RNYLU V QLALP S
SUHGVWDYOMHQR QD VOLFL

boxesToOutput = cv2.dnn.NMSBoxes(boxes, confidences, ©.5, 0.3)

Slika 48. NMS[12]
JRGHWOMRP VH SRVWLAH L]OD] JUDQLpPQLK RNYLUD EH] SUH



for i in boxesToOutput:
box = boxes[i]
X, Yy, W, h = box[e], box[1], box[2], box[3]

cv2.rectangle(displayImg, (x, y), (x + w, y + h), color = (0, 0, 255))

cv2.putText(displayImg, str(i + 1), (x + 1, y + 20),
cv2.FONT_ITALIC, ©.5, (@, 255, 0), 2)
return [displayImg, img, boxes, boxesToOutput[-1]]

Slika 4.9.For petlja [12]

1D VOLFL VH YLGL FUWDQMH JUDQLPQLK RNYLUD QD VO
IXQNBHWWDWH NRULVWL ]D FUWDQMH SUDYRNXWQLND QD EL

cv2.rectangle(displayImg, (x, y), (x + w, y + h), color = (0, @, 255))

Slika 4.10. Crtanje okvira [12]

=DYUGHRMHWOMH WH FLHWOHEMHFNMBLMYDUD VOLNX VD Gl
REMHNWLPD YLGL VH QD VOLFL

cv2.putText(displayImg, str(i + 1), (x + 1, y + 20),
cv2.FONT ITALIC, ©.5, (@, 255, @), 2)
return [displayImg, img, boxes, boxesToOutput[-1]]

Slika 4.11. Kraj funkcijeletectObjects([12]

6O0OLND SRND]XMH IXQNFLMX NR KB VWHRRW ¥ ENHDE NS \RPGD/M X
EULAH RGDEUDQH REMHNWH

f deleteSelectedObjects(selectedObjects, boxes, img):
mask = numpy.zeros like(img)
for 1 in selectedObjects:

box = boxes[i - 1]
X, Y, W, h = box[0], box[1], box[2], box[3]

mask[y:y + h + 1, x: x + w + 1] = 255

mask = cv2.cvtColor(mask, cv2.COLOR BGR2GRAY)

output = cv2.inpaint(img, mask, 5, cv2.INPAINT TELEA)

return output

Slika4.12. FunkcijadeleteSelectedObject$()2]
SLNVHOL L]YDQ NXWLMD VX SRVWDYOMHQL NDR FUQL D XQ>



mask = numpy.zeros like(img)
for 1 in selectedObjects:
box = boxes[i - 1]
X, ¥, w, h = box[@], box[1], box[2], box[3]

mask[y:y + h + 1, x: x + w + 1] = 255

Slika 4.13. Postavljanje piksela [12]
1D VH YLGL SUHWFEF DWIHINBROMIOVWNH VO L N X

mask = cv2.cvtColor(mask, cv2.COLOR BGR2GRAY)

Slika 4.14. Pretvaranje maske [12]
=DYUAaQL GLR NRGD NRML YUDUD ILQDOQX VOLNX V REULVDC

output = cv2.inpaint(img, mask, 5, cv2.INPAINT TELEA)

return output

Slika 4.15. Kraj funkcije [12]
4.2.Main

AODLQ 3MH JODYQL GLR DSOLNDFLMH

BUYR VX XpLWDQH VMNHS RWHU NKQG®IDEBIUVBYICRWHQL VYL DWULE
AHWHFWS$QG5HPRYWH YLGL QD VOLFL

From xmlrpc.client import
from DetectAndRemove impo
import PySimpleGUI as pg

selectedobjects = []
img = []

boxes = []
numberOofObjects
toggleDown = False

classes = getClasses()
net = getConfiguration()

6OLND A RD H@M:EN
3RVWDYOMDQMH W HW KHPRIPR 10O | X QNFL MH

pg.theme( 'DarkAmber")

Slika 4.17. Tema [12]

10



.UHLUOQ\WBXSMDLNDFLMH 'RGDYDQMHMMEW WW BNIRNPRNM K DXHQWIF
NDGD VH DSOLNDFLMD SBMNKWHDRIOSRMRYX MXQQ B LWL FL

» pg.FileBrowse(file_types = (('1

>
> pg.InputText(), pg.Button('Toggle visibility', disabled =

Slika 4.18.Layout[12]

.UHLUDQMH SUR]JRUD DS O LINDGR ERIMPR FOBR RVEXBDWFLAMHHQ DWD ¢
OD\RPHWSULND]DQR QD VOLFL

window = pg.Window( 'Detect and Delete’, layout)

Slika. 4.19 Window[12]
SHWOMD GRJDYyDMD NRMD VH VDVWRML RG YL&H YDAQLK GLI

Slika 4.20 While petlja [12]

6 SUYLP XYMHWRP SURYMHRD®DR GV BEHWBIH D\WG N R L INFQ XKW MAL W |
SURYMHUDYD MH OL RGDEUDQD VOLND 7R MH YLGOMLYR QTC

Slika 4.21. Uvjeti [12]
1D VOLFL SURYMH WRYDOWH YRLM LEL QIOWUNQ X W A

11



Slika 4.22. Provjera [12]

2YDM GLR NRGD MH QDSUWDGED WHQOMD RRRVLIRUMBAWL QLAWD
YHUL RG D GD VX SULWRP PDRX MARLNMH WM IHNGHDRRNDRDERIPYRIXH F
NRG GRVWXSDQ MH QD VOLFL

Slika 4.23. Osiguravanje unosa [12]
SRILYDQMH GHWHNFLRMHREMAHARSW IV N QOQWE L MR

Slika. 4.24. Detekcija [12]

$NR WHRAORM'RZWLQLW RQGD VH SRND]XMH VOLND VD GHWH
SRVWDYOMD QD ODabQ 6OLND VH SRND]XMH VD XNORQMHQ

Slika 4.25. Dio koda [12]
1D VOLFL SURYMHUD VH MH OL NOLNQXW JXPE A([LW?3

Slika 4.26. Dio koda [12]
=DWYDUDQMH SUR]JRUD &WR XMHG QD SQSHGIVNDOD X MD/ QLD L

Slika 4.27. Dio koda [12]
.UDM BDBGDNDFLMH

12



5..25,a7(1-( $3/,.%&,-(

$SOLNDFLMD VH NRULVWL WDNR GD NRULVQLN QDNRQ SRNU
XNORQLWL REMHNWH 1DNRQ aWR MH VOLND RGDEUDQD SU
RELOMHAHQLP LEMHANHVULRD QIFPWRP NRULVQLN RGDELU MHGI
XNORQLWL WH SUHNGD M#E @QUWIKFRLYHD ,XNODQMD RGDEUDQH
XNORQMHQLP REMHNWLPD NRMX NRULVQLN PRaH GDOMH NR
WHKPERYL ]D RGDELU XpLWDYDQMH L GHWHNFLMX WH XNOI

Slika 5.1. Aplikacija [12]
60OLND SULND]XMH VOLNX NRMD MH X]JHWD NDR SUYL SUL

Slika 5.2. Prvi primjer [9]
1D VOLFL VH YLGL N DNRpMWMDWDLONNDHY SWH BGIW HNFLMX RE

13



Slika 5.3. Odabrana slika [12]

.OLNRP QDABXRER/GIBELUH VH VOLND QD NRMRM VH &HOH GH
NOLNRWRDIG DQGVBWNMFEWH XpLWDYD WH VH QD QMRM R]QD}
YLGL NDNR MH DSOLNDFLMD SUHSR]QDOD REMHNW XQXWDU

Slika 5.4. Fotografija nakon detekcije objekta [12]

8SLVXMHREMHNWD WH NAVIRVRE HQ D IRABEHOXKW®DQMD VD VOLN
WR UDGL SULND]DQR MH QD VOLFL

Slika 5.5. Odai [12]
.RQDpDQ L]JOHG VOLNH V XNORQMHQLP REMHNWRP VH PRA&F

14



Slika 5.6. Finalna fotografija [12]

=D GUXJL SULPMHU RGDEUDQD MH VOLND .DNR L]JOHGD
2YLP SULPMIISRRD MDHWAH®DL DSOLNDFLMD PRAH SUHSR]QD\
60LND QD NRMRM MH REULVDQ REMHNW MH VOLND 1D VC

Slika 5.7. Originalna fotografija [10]
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60OLND JRWRJUDILMD V RELOMHAHQLP REMHN
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Slika 5.9. Finlna fotografija [12]

1D VOLFL VH YLGL UDG DSOLNDFLMH NDGD VH REMHNMW
UD]OLpLWH SRIDGLQH $SOLNDFLMD JD MH XVSMH&aAQR XVSM
REULVDWL aWwR VH YLGL QD VOLFL
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6O0OLND YRYMHN QD GYRERMQRM SR]DGLQL

Slika 5.11. Detekcija objekta [12]
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Slika 5.12. Finalna fotografija [12]
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6. =%$./-8y8%.

IMXGL GDQDV X YHOLNRM PMHUL SUDWH GUXaWYHQH PUHat
AHOHQ®LRKRYH IRWRJUDILMH L]JJOHGDMX aWR MH VDYU&AHQLM
DOL L GRVWXSQRVW RYDNYLK DSOLNDFLMD .RULVQLFL aHC
WH VX LK VSUHPQL XUHYLYDWL NROLNR JRG MH WR SRWUHE

=D LIJUDGXRNMHFDMH NRUL&AWHQ@\WH RSIWMBIBLD DGO NVOHHLMH V' H
OLFURVRIW 9LVXDOURWXOGGRMRGIXAR MH SRND]DQ QDPLQ VWY
NRUDN QD NUDMX MH SULND]DQ L VDP UDG DSOLNMXSEFWWDIR DN
]D RGUHYHQH IRWRJUDILMH NDNR EL VH SRND]DOD WRpPpQRV)

2YD DSOLNDFLMD VH PRaH NRULVWLWL ]D SULYDWQH VYUKH
SRWUHEQR XUHGLWL GR QDMVLWQLMLK SLNVHOD GPSOHNDF
GRGD YHuUD SUHFL]QRVW SULOLNRP GHWHNFLMH WH XNODC
LIERUD REMHNDWD ]D SUHSR]QDYDQMH
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7.6%4(7%.

S\WKRQ MH DSOLNDFLMD ]D XNODQMDQMH REMRNDW®DLNMNX IF
RGDELU IRWRJUDILMH WH XNODQMDQMH QHAHOMHQLK REM
LVNOMXpLYR 3\WKRQ *ODYQL FLOM DSOLNDFLMH MH GD V
VORAHQLMH IRWRJUDILMH $S@LYNRD® DN D DWHD M B @HQ® DWW/ RNV R
EULVDQMH REMHNDWD 7D GDWRWHND MH NRULVWLOD QHNH
JODYQD GDWRWHND X NRMRM MH QDSUDYOMHQ VDP L]JOH
GHWHNFLMX LQPOLYD QMEUBYPRVWL DSOLNDFLMH NRULVWL(
VX SRND]DOH NDNR DSOLNDFLMD LVSUDYQR L WRpPQR UDGL

.OMXpQHDIPIMHPRFLMD IRWRHQRBLMDWIREMHNW
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8. ABSTRACT

SHPRYLQJ REMHFWYV IURP WKH SKRWR

S\ WKRQ DSSOLFDWLRQ IRU UHPRYLQJ REMHFWYV IURP SKRWHF
D SKRWR DQG UHPRYH XQZDQWHG REMHFWYV $V SURJUDPPI
PDLQ JRDO RI WKH DSSOLFDWLRQ LV WKDW ERPEDG [EFRKRM
7KH DSSOLFDWLRQ ZDV FUHDWHG LQ VXFK ZD\ WKDW ILUVV
REMHFWYV 7KDW ILOH XVHG VRPH RWKHU ILOHV LQVLGH LW
DSSHDUDQFH RI WKH DS®HGEFDMNWNIERQWWVHGCIWBON HWHDIRU G|
,Q WKH DQEQDO\VLV RI WKH FRUUHFWQHVYV RI WKH DSSOLFDW
KRZ DSSOLFDWLRQ ZRUNV FRUUHFWO\ DQG DFFXUDWHO\

.H\ZRUGS8SOLFDWLRQ REMHFW 2SHQ&9 SKRWR 3\WKRQ
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11. PRILOZI

SULORDYU&GQL UDG X GDWRWHFL GRF]|
SULORDYUaAQL UDGX X GDWRWHFL SGI
SULORUWRJUDPVNL NRG DSOLNDFLMH
3ULORDWRWHN®Q@DPRHRFER

SULORDWRWHND AIUR]JHQBLQIHUHQFHBJUDSK SE?3

SULORDWRWHND AVVGBPRELOHQHWBY BODUJHBFRFRB
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