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1. UvOD

&LOM RYRJ |IDYUAQRJ UDGD MH LJ]UDGLW LKMXEGRPH GRHWHNRL
laserske zrakeolazi do aktivacije kamerefotografiranja gdje sefotografija pohranjuje na SD

karticu. Nakon togge potrebno poslati tekstualnu obavijedbiografiju korisniku putem WiFi
PUHIHNVWXDOQD REDYUIMKOVUWDYMKGEDAEMHV@LRLNMD GRN VH IRW
UDpXDR EL NRULVQLN GRELR REDYLMHVW QDmak R&ab@QRP X
RGJRY D UD M Xiinil &plikpcKiQDooplhdx aplikaciji.Kroz rad U H reathotritii odabrati
WHKQRORJLMH NRMLPD M Hblénk dlxkidpi odabiid kBroldgijsa FoMGIOMIL L /W RO |

realizacija sustava.

=DGDWDN |]DYU&AGQRJ UDGD
8 RYRP ]DYU&GQRP UDGX SRWUHEQR MH QDSUDYLWL PLNUR
SRNUHWD SRPRUX ODVHUD WH GRMDYX SXWHP LOQOWHUQHWD

nakojemu je postavljen ovaj sigurnosni sustav.



2. PRIMIJENJENE TEHNOLOGIJE | ALATI

2.1. Arduinointegrirano UD]YRMQR RNUXaHQMH
ArduinointegriranoUD]Y RM Q R BnylUnegdt€dNDelvelopment Environment (IDE)] [2]

MH YLAHSODWIRUPVND DSOLNDFLMD QRWNMDIBE] YR BIOR KURDN WY
za programske jezike Processing i Wiring. ] DMQLUDQD MH ]D SULEOLaDYDQM
NRML QLVX XSR]QDWL V UD]JYRMHP XWRIJULY P Y NN R GUDMWE HWQY
istiFDQMD VLQWDNVH ERMRP VDPRVWDOQRJ |]DWYDUDQMD
PRIXUQRVW SUHYRYHQMD L XpLWDYDQMD SURJUDPD MHGQL
saArduino IDE se naziva skica (engiketh).

Arduino IDE SRGUaDYD SURJUDPVNH MH]LNH & L & SUL pHP
organiziranje kodaNudi programsku biblioteku Wiring iz WiringrojecktaNRMD QXGL PQRJH
ulazne iizlazne procedur@ LSLpQD $UGXLQR & & VNLFDe sulpevgddneGY LM
| povezae saprogramskim stuborf8] main() X L]YUAQL FLNOLpNL SURJUDP

x setup() IXQNFLMD NRMD VH L]YRGL VDPR MHGQRP QD SR
postavke.

x loop(): funkcija koja se poziva svdok se ne odspoji napajanj©mR p H

o) default | Arduino 1.6.10 - o

Eile Edit Sketch Teols Help

Q0 BEE E
default =

void setup() { ~
f/ put your setup code here, to run once:

}

void loop{) |
f/ put your main code here, to run repeatedly:

Arduino/Genuine Mega or Mega 2560, ATmega2!

SI.21.3UGXLQR UD]YRMQR RNUXaHQMH
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SBURFHVVLQJ SURJUDPVNL MH]JLN L UDJYRMQR RV
Processingf@ MH UDpXQDOQL SURJUDPVNL MH]LN L LQWHJULUI
VWYRUHQR ]D HOH N Woddmexdijgkeél tinjethobti idajé dhireMualnog dizajniranja
V FLOMHP XpHQMD RVQRYD UDpXQDOQRJI SéHRn boDditjiewd D Q M D
Processinga je dozvoliti AiSURJUDPHULPD SRpHWDN UDPpXQDOQRJ Sl
vizualnom povratnom vezom. Processing jezik graaliJava programskom jeziku, no Koristi
SRMHGQRVWDYOMHQX VLQW D N \Progtand hbapisarpss RrddeRding VOELsp N R

naziva skica (engkketcl).

SURFHVVLQ BktthtobkXBX®IIHPDOQX DOWHUQDWLYX LQWHJULUD
organiziranje projekata. Svaka skica je zapravo podklasa PApplet Java klase koja implementira
YHULQX ]QDpDMNL 3URFHVVLQJ MH]JLND .RG SURJUDPLUDQM
ELWL 0H WUHWLUDQNRMHR \XHQ % Wi M@k ES MIOMRHPIE VWY RYH Q M D
daje NR UL aw H @ kakjabli Whizdddtha jo Mlasanmabranjeno osim ako se posebno ne navede

GD VH aHOL NRGLUDWL X pLVWRP -DYD QDpLQX 3URFHVVL
vlastitih klasa unutar PAPPHW VNLFH 7R GR]Y R O MbdatBkaW®RRIA A Q/IHRQ M/H S
NRMHJ EURMD DUJXPHQDWD L LIEMHIJDYDQMH RJUDQLpPpHQMD
NDR aWR VX LQWHJHU FKDU IORDW L FRORU

(] default | Processing 3.2 = B

File Edit Sketch Debug Tools Help

EM conscle A\ Errors

Sl. 2.2 ProcessingUD]YRMQR.RNUXAaHQMH



2.3.Dropbox

Dropbox jeonline servis koji nudipohranjivanja podataka u olla (engl cloud), sinkronizaciju

WH N Ré&drag@ingDdozvoljava korisnicimatvaranja posebne mape na svahD p XKojD O
Dropbo[ ]DWLP VLQNURQL]JLUD WDNR 0@dho\d DWRP&D QIDEDXOGH G R WM.
X LVWRM ORNDOQRM PUHAL LODWRKWSHRNHH |DRKXOU B RWH P HQWRII
dostupne putenmternetskestranice i mobilnih aplikacia7 DNRYyHU SRVWRML PRJXUQ
PDSH V GUXJLP RVREDPD UHFLPR WLPRP NRML UDGL ]DMHC
ELWL UH GRVWXSDBQEIVmdppOVY NRRILPLERGDYDWL PLMHQMDW
PDSH 'DWRW H Ndijelitlit$ dhiRal koji isuLkorisnici serviseako da se pohrane u mapu

Public -R48 MHGQD RG SUHGQRVWL '"URSER[D MH WR aWR VQLPD
datoteka, tako A RVW R ML P R J X akpRe\puicbhdRdaiotBkKa/kdjB je abana.

Dropbox[5] koristifreemiumSRVORYQL PRGHO aWR J]QDpL GD MH NRULYV
sa zadanim kapacitetood 2 GB]D SRKUDQX WH PRJXUQRVW SODUHQLK
YHURDSNDFLWHWL L GRGDWQH PRIJXUQRVWL

.RULVQLPNLQEHPRIBDBDQLPHQMD ]D YHOLPLQX GDWWRAVHNH N
DSOLNDFLMX WR RJUDQLpPHQR QD *% SR GDWRWHFL

=  Dropbox Q &

image_transfer
Photos

Public

S.23. 6 XpHOMH '"URSER[ $QGURLG DSOLNDFLMH



2.4. SainSmart MEGA2560 R3razvojni sustav

SainSmart MEGA2560 R[] je razvojni sustatemeljen na ATmega2560 mikrokontrolerima

54 digitalna ulaznal/izlaznpina RG NRMLK PRaH MM lzldt)R16ladadeghD R 1D
ulaza, 4 UART serijska porta, 16 MHz kristalni oscilat8r6 % S U L N OKN\VUpmmtkagtitd | D
napajanje, ICB zaglaljeiresetGXJPH 6DGUAaL VYH SRWUHEQR ]D SRGUAD
MHGQRVWDYQR MH SRWUHEQR VSRMLWL QD UDpXQaDOR SXW
adaptera ili baterijjeSainSmart MEGA2560 R nadogradnja razvojnog susta8ainSmart

MEGA. .RULVWL $70HJD 8 XPMHVWR $70HJD 8 pLSD &WR RPF
YLAH PHPRULMH 1LVX SRWUH E @’rivex 2d.L k@i Mac({inf ida®teiaa U D P L
'LQGRZV RSHUDWLYQL VXVWDY MH SRWMEEQ hadodam©IDAK p HQ D
i SCL pinovekoji su pored ARERina, te dva novpina VP MHaAWHQD Spihd) KWREB (6 (7
omoJ X i Xhettiovima]7] SULODJRYDYDQMH QDSRQD GRVWXSQRJ L] ¢
UHJHUYLUDQ MH ]D EXGXUH S Ra\ormpEtHilanO\H JYDH (i lshidBsy W D Y

GL]DMQLUDQLK ]D 8QR DOL \sHieldownraoil k&iste GaetiBn@ HatdtneQ R Y L
pinove

SainSmart MEGA2560 R3 razvojni sustav je jeftinija verzija Arduino Mega 2560 sysiave
VDGUAL V YuhkdibHaB Qs N H

Sl. 24. SainSmart MEGA2560 R3 razvojni sustav



2.5. ArduCAM Rev.C+ Shield sa OV2640 2MP kamerom

$UGX&$0 VKLHOG V NDPHURP MH XQLYHU]DOQD XSUDYOMD
IXQNFLRQLUDQMD NDPHUH INRUKaWHOHVER RS WDYQ Rdod N RLIQV
JRWRYH ELEOLRWHNH L]JYRUQRJ NRGD L SULPMHUH NRG
NRPSDNWLELOQLK PRGXOD NDPHUD RG 03 GR 03 VvV UD]OL]
YUV, JPEG. Lako je upariva s Arduinoznaojnim sustavima i sklopovima#&rduCAM Rev.C+

[9][10] je najnovija verzija ArduCAMshielda 3UXa&D SREROMADQH SHUIRUP
IXQNFLRQDOQRVW QHJR SULMDA®MHO RsHitddti fatbigrafipU@X & $ 0
PDNVLPDOQR 03 &AWR pLQX RYXPXEWMBIEAE K B BNX] STOREIRPIBOHE
VDGUAL Mg PYARSULNGMEKRHEO0O MH GL]IDMQLUDQD ]D $UGXLC
QD $UGXLQR PRAH E/IOW h LNARLILPIDS BEINMIDRGEROE E)PK Maple, Chipkit,
%HDJOHERQH EODFN VYH GRN WH SODWIRUPH LPDMX 63, L

0OV2640 modul[11] nudi funkcionalnost 2MP kamere. Jedna od glawvojstava je to da ima
SDUDOHOQR VXpHOMH L PRIXUQRVW -3(* L]OD]D

LD e
2 a

B
(B2

y 3
At o6

REV.C+ © @
°e

2
m
m
-
»
.

Sl. 25. ArduCAM Rev.C+ Shield



VCC SCLVSYNCPCLK D7 D5 D3 D1 Y1 RST

Sl. 26. OV2640 modul

2.6. ESP826601 WiFi modul

ESP826d12] MH VXVWDY QD pLSX VD 7&3 ,3 VWRJRP NRML RPRJ
SULVWXS :L03 PUMHRAD P R Jiédak&WWiFi bazna stanica (énaccess pointili

WiFi Kklijent (end. WiFi station. 3SRVWRML YLaAH UD]OLpLWLK PRGHOD L Sl
Al-7TKLQNHU « 8 RYRP VOXpDMX NRU LEhkdrGSvRKHEFPRZBKMdBIU R L ] Y
dolazi programiran sa ATirmwareom aWR ]J]QDpL G DbivMWiFPdeXanbist Gotovo

jednako kao i sa WiFshieldom ESP8266 je izrazito efikasan i popularan sustav s velikom
zajednicom korisnikaBRVHEQR MH SRWUHEQR QW teGd@ihicNd seBijBkipL S UD
putem na 3.¥ inema 5V tolerantneXOD]H VWRJD MH SRWUHEQD ORJLpND |
kako bi mogao komunicirati sa SainSmBMEGA2560 R3 razvojnim sustavokoji funkcionira

na59 NDR L YHULQD PLNURNRQWUROHUD

Sl. 27. ESP826601 WiFi modul



2.7.KeyesKY -008 laserskimodul

KY-008 [13) MH MHGDQ RG QDMpHauH NRUL&AWHQLK XUHYyDMD
NRPSOHWLPD VHQ]JRUD 8SDUHQ V UD]JOLpPpLWLP NRPSRQHQW
RSWLPpNLK HIHN2ZMWPONMRGXOHMH RAH ELWLIR DBSUGKLRQ R WU ¥VYD(
razvojnih sustava jer je za rad potrebno 30 strije. Radni naponje® D RGDALOMDQD ]
YDOQH GXOMLQH pinaQPGEDGHALL WU L pihUREG HaeQiNakzan napon
MHGQDN XOD]QRP L QDMpX@AUWDGH QHLNRUILVAHL NBRIGI VH PF
LQVWDODFLMX L XpYUauLYDQMH

Sl. 2.8.KY -008 laserski modul

2.8. 3DUSC fototranzistor

JRWRWUDQ]JLVWRU MH ELSRODUQD HOHNWURQLPND NRPSRQ}
1DpLQMHQ MH RG VLOLFLMD LOL QHNRJ GUXJRJ SROXYRGLD
LOL pLVWLP VSUHPQLNRP NDNR HastykentREoR@id,;nbgo @ Hay® R & H
RGVSRMHQD L LJORAHQD VYMHWORVWL &dWR RPRJXUDYD W
NROLpLQD VWUXMH WDPQD VWUXMD NRMD WHpH IRWRWUD
broja nosioca kojisuubpHQL X HPLWHU IRWRWUDQ]JLVWRU MH QHDN
VYMHWOR&auX 'MHORYDQMH IRWRWUDQ]JLVWRUD RYLVL R L]
LOQWHQ]JLWHW VYMHWORVWL MHGQDN MH Y Hi kR @DBRIQ X )R
HPLWHUD RQD VH NRQFHQWULUD L SUHWYDUD X QDSRQ 1HN
YHOUX VWUXMX RG IRWRGLRGD SURL]JYRGH VWUXMX L QDSRAQ
struju, iznimno su brzi i njihov izlaz gotovo trenutan, jednostawsui nisu skupj te funkcioniraju

V YHULQRP L]YRUD YLGOMLYH VYMHWORVWL

'8 & 131 VLOLFLMVNL IRWRWUDQ]LVWRU > @ MH 8LURNR NR
Za rad je potrebno 30 mA struje a maksimalni radni ng@dn V.



+ \ v

eu\

N

Sl. 2.9.3DUSC fototranzistar

2.9. microSD memorijska kartica

OHPRULMVND NDUWLFD flssiRkarkchl) DeGm4all e@iDzaMpéhéanu podataka za
XSRUDEX PDQMLP SULMHQRVQLP LOL XGDOMHQLP UDpPXQ
memorijskih kartica, npr. SD kartica (engecure digital caryl CF kartica (englCompactFlash

card), SmartMedia kartica LWG .DUWLFH VX UD]JOLpLWLK GLPHQ]LMD |
UDVSRORALYLK NDUWLFD LPD QHSURPMHQMLYX PHPRULMX
JXELWNRP QDSDMDQMD WH QH PRUDMX ELWL SHURKRGR¥DR
krute (engl.solid state PHPRULMH &4WR ]QDpL GD QHPDMX SRNUHW
PHKDQLPpNH NYDURYH 7DNRYyHU VX PDQMLK IL]JLPNLK GLPHQ]
L GR]YROMDYDMX EUAL SULVWXS BRXXDFDRBDVRGDQYMDGL K LG
RGUHYyXMH NRMRP EU]JLQRP VH RVORE D jbDffed @a_pfijerd R&Wi L P H
SRGDWDND .DUWLFH YHUHJ NDSDFLWHWD PRJX ELWL VSRUL

MicroSD [15] kartice su najmanje komercijalnostigpne memorijske kartice s dimenzijama
[ [ PP DOL GDQDV PRJX SRKUDQLWL YLAH RG GYMHVWR JL
je kartica kapaciteta 32 GB.

A

¥ Lock

m|CI‘O

Adapter

Sl. 2.10.MicroSD kartica i adapter



2.10. MB- HNVSHULPHQWDOQD SORpPLFD
(NVSHULPHQWD O Qdld&lesk ptegddoard @ I @ MH AaLURNR NRUL&WH(
GLIDMQLUDQMH L WHVWLUDQMH HOHNWULPQLK NUXJRYD 1L
VH SRYH]LYDQMH RVWYDUXMH XPHWDQMHP QRALFD L A&LFI
jednostavno testiranje i protptranje. SORpLFD VH VDVWRML RG PHWDOQLK \
PHYXVREQR SRYH]DQH SUHPD RGUHVHQRP SUDXEDPQR MHi\
SRGLMHOMHQD d¥a pahjpka U dvaGQubddarh@® VUHGLQL SORpPLFH VH Q
standaiG L ] L U D Q Rupde Unu@itHsvakog@ XWUDAaAQMHJ SROARIPRIDDY R R/ PR W |
istom redu dva vodoravna niza od po pet rup8dd GRYL VX R]QDpH&D), acstuptM HY L F
slovima (aj). 5XSLFH X YDQMVNLP GLMHORY L P BeYoXiste Ravhegdaqidd RN R
7L GLMHORYL VH QD]JLYDMX AWUDpPQLFH3 L QDMpH&AUH VH X
simbolima (+)if &UYHQD WUDpPQLFD VH RELPQR NRULVWL ]D GRY
1D YHULQL SORpPLFIPDXHIVVPHVSRMBDPELF® FLMHORM GXAaLQL
L SRWUHEQR LK MH VSRMLWL &LFR RzmadiR PLHKy X/ Hc AHNDH NRSIL
standardizirani i iznose 25 mMM(NVSHULPHQWDOQH SORpLFH QHPDMX Y
doOD]H V SULNOMXpPpQLP WRpPpNDPD

Sl. 2.11.MB- HNVSHULPHQWDOQD SORPLFD

2.11 Otpornici

2WSRUQLFL VX HOHNWURQLpPpNH NRPSRQH Q Witpaxhikdw btpbrP? D M X (
NRML MH MHGQDN QDSRQX QD RWSRUQLNX SRGLMHOMHQ
RJUDQLpDYD WRN HOHNWURQD NUR] HOHNWULPQL NUXJ 7F
energiju.2ELPQR VH GRGDMX X HO QN W WIRRSR { H R JWRD/AHD VN D R VALY
SRMDpDOD PLNURNRQWUROHUL L GUXJL LQWHJULUDQL NUX
podjelu naponapull-upili pull-downl/O linifja. 3UL UHDOL]DFLM&uMNIYRISWMYNRUL 2
otpornici 2GUHDQMH YULMHGQRVWL RWSRUD MJU&aL VH SRPRUX E

10



3. REALIZACIJA SUSTAVA

SustavVH PRaH SwRrGdelhE GeteWtija pokretasnimanjei spremanjegotografije, slanje

puten :L)L YH]H 1D SRpHWNX VH YUA4L SR VYrtdrhet PQWEX (6D GD R/A
laserska zrakaemitirana KY-008 modulom i primana fototranzistorom prekine, dolazi do
aktivacije OV2640 kamere spojene na ArduCAM Revgbield fotografiranja te spremanja na
microSD karticuNa krajuse YUAL SRY HNRALLYMHPEDRLLAP HDpXQRP L VODQM
poruke obavijestie slanje slike serijskom vezom u Dropbox direktorij.

6SDMDQMH ILJLPNLK NRPSRQHQWL
U prilogu su dani prikazpinovapojedinin komponenti, dok je u ovopotpoglavljuoSLVDQ QDpL (
njihovog spajanja.. RPSRQHQWH VX VSRMHQH $UGXLQR VSRMQLP ¢
SRPRUX HNVSHULPHQWDOQH SORpPLFH

1 D pdp§anjgpinova SainSmart MEGA2560 R3 razvojnog sustava i ArduCAM Resghiztda
dan je tablicom 3.1.

Tab. 3.1.Spajanje MEGA2560 i Rev.C+

SainSmart MEGA2560| ArduCAM Rev.C+

SCL SCL

SDA SDA

D10 D10

D9 D9

A5 A5

A4 A4

ICSP (6 pinova) SPI (6 pinova)

5V 5V

GND GND

5V pinovi 0(*$ L 5HY & VX PHYXVREQR SR&eN® QW UBRPRE K
HNVSHULPHQWDOQHVIDQRHLFH 5HY & VX PHYXVREQR-SRYH]
(plave WUDPQLFH HNVSHULPHQWDOQH SORpPLFH

SRWUHEQR MH XPHWQXWL PLFURG6' NDUWhi¢éldu X RGJRYDUDM X

1DpLQ SRYpindvdIaiQdmart MEGA2560 R3 razvojnog sustauaSP826601 modula
dan jetablicom 3.2

11



Tab. 3.2.spajanje MEGA2560 i ESP824H.

SainSmart MEGA2560 ESP826601
RX2 TX
3.3V VCC
3.3V CH_PD
GND GND

Kako TX2pin MEGA2560 rali na 5V, a RXpin ESP8266 na 3.V, potrebno je koristiti djelitel;
napond18] JGMH NRULVWLPR NY L dpliteljg WasoRalb@HiMeITX2dn X O D ]
MEGAZ2560, dok izlaz djelitelja spajamo na R ESP8266 modula.RL]QRVL NYND 5
'MHOLWHOM QDSRQD MH L]YHGHQ QD H Niv\EGKH2560H Q0E,0e0 QR M
CH_PD ESP8266V X PHYyXVREQR SRYH]DQL SRPRUX FUYHQH WUI
(suprotna strana od one gdje je dovedeno 5V). GMDvi 0 (* $ L (63 VX PHYXVRE
SRYH]DQL-S8®BWYM WUDPQLFH HNVSHULPHQWDOQH SORpPLFH

KY -008 laserski modul funkcioma tako da se pin spoji na GND a Spin QD 9 NRULVWF
HNV SHUL P H Q WsEedn{ipk s 0eRspdjd: X

Fototranzistor 3DU5C funkcionira tako da smus pol spoji na A1pin MEGA256Q dok se plus
SRO VSDMD QD 9 LVYWNRRWS RAHN8uWGpornil)[19], tako da se jedna
QRALFD VSghMOL QDX $D QD *1' NRULVWHUL HNVSHULPHQWDOQ.

Shema cijelog sustava nalazi se u prilogu E.

SURJUDPVNR UMH&GEHQMH VXVWDYD

3.2.1. Arduino IDE kod

3ULMH SLVDQMD SURJUDPVNRJ NRGD SRWUHEQR MH XNO
ArduCAM Rev.C+shieldai OV2640 kamere. Upute su opisane paveznici[20], dok se
biblioteke mogu preuzeti ggoveznicqd21].

Cjelokupan programski kadalazise u prilogu-.
3ULMH NRULAWHQMD MH SRWUHEQR L]PLMHQLWL VOMHGHUH

Serial2 . printin  ("AT+CWJAPZ'SSID\ ", \ "PASSWORD ); XQLMHWL 66," L ORJLQNX PULI
Serial2 . printin  ("AT+CIPSEND=NUMBER OFMAIL BITS + 2" ); XQLMHWL RGJRYDUDMXIi
Serial2 . printin  ("MAIL FROM:<E MAIL>"); /I unijeti email adresu korisnika
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Serial2 . printin  ("AT+CIPSEND=NUMBER OFMEAIL BITS + 2" ); XQLMHWL RGJRYDUDMXU

Serial2 . printin  ("RCPT To:<E- MAIL>"); /Il unijeti email adresu korisnika

.DNR Y H-inkiQsbrvida filtrira poruke s nepoznatih izvora, potrebno je Koristiti alternativni
RGOD]QL VHUYHU 8 RYRP VOXpDMX NRUL&AWHQ MH VPSW JR
PDLO UDpXQ NRML & avestPGettiidgstUsets\Add SMAT Bsér

Nakon toga je potrebno pretvoritineail adresu i dobivenu lozinku (za uvid kliknuti na dodani e
PDLO UDMah@yeSIRIGP Users X % DVH |IRUPDW > @ovézRicil24). PRJIX U H

Zatim je potrebnoL]PLMHQLWL VOMHGHUH OLQLMH NRGD VD NRULVC

Serial2 . println  ("AT+CIPSEND=NUMBER OF USERNAME BASEG64 BITS ); 2/ unijeti broj bitova
Serial2 . printin  ("USERNAME BASE6)" // email adresa u Base64 formatu

Serial2 . println  ("AT+CIPSEND=NUMBER ®RSSWORD BASE6G4 BITS + 2; // unijeti broj bitova
Serial2 . printin  ("PASSWORD BASEQ4"// lozinka u Base64 formatu

3.22. Processing IDE kod
.RG QDSLVDQ X 3URFHVVLQJX VOXALWL UH ]D SULPDQMH IRV

Cjelokupan programski kod nalazi se u prildgu

Nakon pisanja koda potrebno je izvesti kod u aplikadijle( £Export Application postavkama

kao na slici 3.1.

Export Options
Export to Application creates double-dickable,
standalone applications for the selected platforms.
Platforms
liindows

MacO5X [ ] Linux

Full Screen

[ Presentation Mode -
| Show a Stop button

Embed Java
Embed Java for Windows (54-bit)

Embedding Java will make the Windows (£4-bit)
application larger, but it will be far more likely to
work. Users on other platforms will need to install
Java &,

Export Cancel

Sl. 3.1.Postavke za izvoz Processing aplikacije
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IDNRQ WRJD UB8YWHWNWDBUBLWLR]OLpLW LHniHEHitind).ViENS O LN D F L
vrsti Windows operacijskog sustava {BR ili 64-bit) potrebno premjesttRGJRYDUDUWMX U X PL
Dropboxdirektorij.

BULMH NRULAWHQMD VXVWDYD SUYR MM BRVODEHWEKQR SRNUHC

3.23. Mobilne aplikacije

Da bi korisnik mogagrimati email obavijesti i fotografije potrebno je imati instaliranenail i
'URSER[ DSOLNDFLMH Q® FPPRER. YQRXP DACHHIBWR B O/ Hidyape Q

N R U L &GhBiIl@Dbilna aplikacija kojuje R IJXUH SUHX]J]HWL QD SRYH]QLFL >
DSOLNDFLMX MH PRJXUH SUHPONRAMH@DVE RWHH] QR AU BE @R S
NRULVQLPpNLP UDpXQRP NDR L QD '"URSER[ DSOLNDFLML QD |

14



=$./-8y8$.

UovRP |DYUAaAQRJDDEXNMR X S WBsvOdétEkpifd Lsignalizacije pokrefaistav

JH XVSMHaQRohaH®[MHALIOMHQL [detekbjwiokietay dnidnanjespremanje

fotografije te slanjefotografije i tekstualne obavijesgputemInterneta -HGLQD PDQD MH
NRULAWHQLP :L)L PRGXORP QLMH ELOR PRJXUH UHDOL]LU
NRULAWHQMR SIDREQBPD GROD]L JERJ OR&H NRPXQLNDFLMH
VXVWDYD WH RJUDQL p HatRvaksimah2®ZajR pd paketR3MHaAHQMH E
PRJOR ELWL NRULAWHQMH SU ldyi YeReldofvortdd RovijepvirBje WA LQH
PRGXOD LOL pDN Nshiglde S\QHIQNWRD (WRPIHQHWYDNYD UHDOL]DFL
samostaiog V O L prigemaét stvari (englinternet of Thingsprojekta.Sustav ima potencijalno

NRULVQX SULPMHQX X VWYDUQRP ALYRWX pDN L X] NRUL&W
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Naslov: Udaljeni sigurnosni sustav s laserima i kamerom te dojavom na mobitel

8 RYRP UDGX LJUDYyHQ MH VXVWDY GHWHNFLMH L VLIJQDOL]
podijeljen na tri dijela: detekcija pokreta, snimanje fotografije i spremanje, te.dlamggu su
UDIJPRWUHQH WHKQRORJLMH L DODWL NRMLPD MH PRJXUH
2EMDaAaQMHQD MH UHDOL]DFLMD VXVWDYD VSDMDQMHP IL]Lp!

.OM X p Q HALdlLind HgsEr, sigurnosni, sustav, kena, Internet
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ABSTRACT

Title: Remote security system with lasers, camera and cell phone alert

In this paper movement detection and signaling system on remote location was developed. System
is divided into three parts: movement detection, photo recording and saving, and sending.
Technologies and tools with which it is possible to implement thigisysas well as parts used

were considered in this paper. Implementation of system by wiring phgsicgdonents, as well
as programming was explained.

Keywords: Arduino, laser, security, system, camera, Internet
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IXND 8PLOMDQRYLU URYHX MHLFDPD JGMH ALYL L GDQDV
2009. upisuje prirodoslova® DWHPDWLpPpNX JLPQD]JLMX X 6UHGQMRM &
1DALFDPD JGMH NUR] JRGLQH XpL SURJUDPLUDQMH X UD]C
]DY U&D YRD LWMRG JRGLQH WH X LVWRM XSLVXMH SUHG
(OHNWURWHKQLPNRP IDNXOWHWX X 2VLMHNX
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PRILOZI
PRILOG A. ArduCAM Rev.C+ pinout

ArduCAM CSn Camera Interface

SD/TF CSn Arduino
Touch CSn Standard
Touch INT 12C Port
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e oo
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PRILOG B. SainSmart MEGA2560 R3 pinout
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PRILOG C. ESP826601 pinout

PRILOG D. KY -008 pinout
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PRILOG E. Shema cijelog sustava
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PRILOG F. Arduino IDE programski kod

#include <UTFT_SPl.h>
#include <SD.h>

#include <Wire.h>
#include <ArduCAM.h>
#include <SPI.h>
#include "memorysaver.h"

#if defined(__arm__)
#include <itoa.h>
#endif
#define SD_CS 9
const int SPI_CS = 10; //postavi pin 10 kao SS signal za SPI

const int sensor = Al5

File photoFile ;
int x = 1;
int 'y =1,

ArduCAM camDetect( OV264Q SPI_CS;
UTFT glcdDetect (SPI_CS;
boolean noticeFlag = true ;

char label []= "AT+CIPSTART¥"TCRP ", \ "mail.smtp2go.com \",2525"
char *labelPtr ;

char labelA [J= "AT+CIPSTARTE'TCP ", \ "mail.smtp2go.com \",80"
char *labelAPtr ;

void setup ()

Serial . begin (115200);
Serial2 . begin (115200);

uint8_t vid , pid ;
uint8_t  tmp;

#if defined(_ SAM3X8E_ )
Wirel. begin ();

#else
Wire . begin ();

#endif

pinMode( sensor, INPUT);
pinMode( SPI_CS OUTPUT

Serial2 . printin  ("AT");

Serial2 . printin  ("AT+CWMODE39]"

Serial2 . printin  ("AT+RST");

Serial2 . printin  ("AT");

Serial2 . printin  ("AT+CWJAPZ'SSID\ ", \ "PASSWORD );

Serial2 . printin  ("AT+CIPMUX=1);
labelPtr = label ;
labelAPtr = labelA ;

delay (500);
delay (500);
delay (500);
delay (500);
delay (500);
delay (500);
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SPI. begin ();

Ilprovjera SPI sabirnice:
camDetect. write_reg (ARDUCHIP_TEST1 );
tmp = camDetect. read_reg (ARDUCHIP_TES);1

camDetect. set_mode(MCU2LCD_MQpPDEuu’'"'«EZt-f ef«cef
glcdDetect . InitLCD ();

Ilprovjera je li modul kamere OV2640:
camDetect . rdSensorReg8 8 (0V2640_CHIPID_HIGH &vid );
camDetect. rdSensorReg8 8 (0OV2640_CHIPID_LOW&pid );

camDetect . set_format (BMP,
camDetect . InitCAM ();

if (! SD begin (SD_C)

{

Serial . printin ("Error with SD Card" );

}
}

void loop ()
{
char str [ g];
byte buff [ 1
static int i =0, k=0, n=0;
File outputFile ;
uint8_t  tmp, tmp_last ;
uint8_t  start_capture = 0;

if (analogRead ( sensor )<=500)

noticeFlag = false ;

camDetect. set_ mode( MCU2LCD_MQPDE
camDetect. set_format (JPEG;
camDetect. InitCAM ();

camDetect. OV2640_set JPEG_size( OV2640_640x480;

while (analogRead ( sensor )<=500);
delay (500);

start_capture = 1;

}

else

{
if (noticeFlag )

{
if (! camDetect. get_bit (ARDUCHIP_TRIG&SYNC_MABK /l[dolazak novog
podatkovnog okvira

{
camDetect. set_mode( MCU2LCD_MQPE
glcdDetect . resetXY ();
camDetect . set_mode( CAM2LCD_MQDE
while (! camDetect. get_bit (ARDUCHIP_TRI&Z/SYNC_MABK uu«ifef Tf stfe—fotf
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}
}
if (start_capture )

{

cambDetect. flush_fifo  ();
cambDetect. clear_fifo_flag 0;

camDetect. start_capture ();
}
if (camDetect. get_bit (ARDUCHIP_TRIG CAP_DONE_MABK
{

[Istvaranje imena slikovne datoteke:
k =k + 1;

itoa (k, str, 10);

strcat (str , ".jpg" );

outputFile = SDopen(str ,O_WRITH O _CREAT O_TRUNC

i =0

tmp = camDetect. read_fifo ();

buff [i++] = tmp; uucef'<e—ETFT """F ""Tf—ef " —"%"f <ETF — oF°—e¢""Feoco
Uu«c<—fe@EHF tf-fef <o cFet<EF]

while ( (tmp != 0xD9) | (tmp_last != OxFF) )

{

tmp_last = tmp;
tmp = cambDetect. read_fifo ();

uucef'ce T f—fef T —"%"f «<EF — ef°—e'"Foeoce fo oc(EF '—ef
if (i < 256)
buff [i++] = tmp;
else
{

/lzapis 256  bajtova podataka fotografije u datoteku:
outputFile . write (buff , 256);

i = 0;
buff [i++] = tmp;
}
}
uuef'ce ‘o—f—of fE-"T"f — of°—e""Foeoce]
if (i > 0)

outputFile . write (buff ,i);
outputFile . close ();

if (k ==1)
{
/[Serial.printin("1.jpg OK");
[IAT+CIPSEND = number of data bits (including spaces) + 2

Serial2 . printin  (label ); delay (500);
Serial2 . printin  (labelP tr ); delay (500);
Serial2 . printin  (labelA ); delay (500);
Serial2 . printin  (labelAPtr ); delay (500);
Serial2 . printin  ("AT+CIPSEND=19); delay (500);
Serial2 . printin  ("EHLO 192.168.0.13" ); delay (500);
Serial2 . printin  ("AT+CIPSEND=12); delay (500);
Serial2 . printin  ("AUTH LOGINY; delay (500);

Serial2 . printin  ("AT+CIPSEND=NUMBER OF USERNAME BASEG64 BITS)t délay (500);
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Serial2 . printin  ("USERNAME BASEGH" delay (500);
Serial2 . printin  ("AT+CIPSEND=NUMBER OF PASSWORD BABH&+ 2" ); delay (500);

Serial2 . printin  ("PASSWORD BASE§24" delay (500);
Serial2 . printin  ("AT+CIPSEND=NUMBER OFMEAIL BITS + 2" );  delay (500);
Serial2 . printin  ("MAIL FROM:<E MAIL>"); delay (500);
Serial2 . printlh  ("AT+CIPSEND=NUMBER OFMEAIL BITS + 2" );  delay (500);
Serial2 . printin  ("RCPT To:<E- MAIL>"); delay (500);
Serial2 . printin  ("AT+CIPSEND=6); delay (500);
Serial2 . printin  ("DATA"); delay (500);
Serial2 . printin  ("AT+CIPSEND=81); delay (500);

Serial2 . printin  ("Motion Detected! First image will be available at Your Dropbox
account shortly." ); delay (500);

Serial2 . printin  ("AT+CIPSEND=3); delay (500);
Serial2 . printin (" ); delay (500);
Serial2 . printin  ("AT+CIPSEND=6"); delay (500);
Serial2 . printin  ("QUIT"); delay (500);
}
cambDetect. clear_fifo_flag 0;
start_capture = 0
send(); UU —ee . <Ef *Ef I fZET "= %" f <E— of e f"—<..F of "fa«—ofZ"

camDetect. set_format (BMFP,
camDetect. Ini tCAM);
noticeFlag = true ;
}
}

void send ()

pinMode( 9, OUTPUT  //SD_CS pin
while (x==1)
{

Serial . flush ();

it (y==1)
{

delay ( 200);
File photoFile = SDopen("L.jpg" );
if (photoFile )

while (photoFile . available ()

{
Serial . write (photoFile .read ());

}

photoFile . close ();
x=0;

y=0;

break ;

}

else

{
x=0;
y=0;
break ;



PRILOG G. ProcessingDE programski kod
import processing . serial .*;

Serial COMport ;
OutputStream photograph ;

void setup ()
size ( , );

COMport = new Serial (this , "COM4, )
COMport clear ();

photograph = createOutput ("photograph.jpg” );
}

void draw()
{
try
while (COMport available ()> 0)
{
photograph . write ( COMport read ());
}
}
catch (IOExceptione )
{
e. printStackTrace ();
}
}
void end() /ImouseMoved
{
try
{

photograph . flush (); /lzapisuje ostatak podataka u datoteku
photograph . close ();

catch (IOExceptione )
{

}
}

e. printStackTrace  ();
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