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3aXBaJIHOCT

3axBaJIHOCT

3axBajbyjeM ce CBOM MEHTOpYy moul. Ap Mmwunany bjennnu Ha crpy4yHoj momohu u
HOJPIIIM TOKOM U3pPajie 3aBpIIHOT paja.

3axBasbyjeM ce pykoBojacTBY uHctuTyTa PT-PK Ha ykaszanoj mpunmuu na ce Oosbe
YIIO3HAM Ca HAYMHOM Pajia Y HHKEHEPCKOM OKPYXKEHmY U OyJIeM yKJbYYEH Y MpOIEeC pa3Boja
HOBHX IPOIPaMCKHX pjelIeHa.

3axBaspyjeM ce CBOjuM poautesbuma JparospyOy n CrnaBullM Ha YKa3aHOM TOBjepewmy U
CTPIJbEHY TOKOM YMTABOT IIKOJIOBAbA.

3axBasbyjeM ce cecTpu Cmexanu, 3eTy Jlapku u JjeBojuu 3Bje3AaHU Ha HENPEecTaHoj
MOAPIIIHU KOJy CY MU HCKa3aju.

Ha kpajy 3axBasbyjeM ce cBHMa KOjU Cy Ha OMJIO KOJU HAUMH JONPUHU]ENIU U3PaTH OBOT

3aBpIIHOT paga U MOM MIKOJIOBAKY.
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Ckpahenuriie

CKPAREHMLE

ADAS - Advanced Driver Assistance Systems — Hanpeau cucteMu 3a momoh Bo3auy
AMV - Automotive Machine Vision — Anroputmu 3a 00pajly BUJIEO CUTHAIIA

DSP - Digital Signal Processor — lurutanau Curnan IIponecop

GPS - Global Positioning System — I'mo0amHu CUCTEM MO3UIIOHUPAHA

VIP - Video Input Port - Yna3uu BUeo nopT
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1.¥YBoA

Pa3Bojem ayromMoOMIICKE HHAYCTpHUjE, IIIEAaHO ca CTAHOBHIITA TEXHOJIOTHjE, MOJIepHa
BO3WJIa Ha W3BjeCTaH HAYMH TMOYUIbY CBE BHIIE M BjEPOAOCTOjHHjE CIO3HABATH BIACTUTO
OKpYXeHe. YIPaBO Ta CIOCOOHOCT CII03HAje COIICTBEHOT OKPYKEHa, JAaje UM oapel)eH HUBO
ayTOHOMHj€ y OJIHOCY Ha BO3a4a Kao W MOTYhHOCT caMOCTalTHOT y4eCTBOBama y caoOpahajy.
OCHOBHY yJOTY y KOHIENTY O CaMOCTaJHOCTH BO3WJIa MMa HAlpeJHH CHUCTEM 3a IOoMOoh

BO3auy npu BoxwH (eHT. ADAS, Advanced Driver Assistance Systems) [1].

¥V 3aBucHoctu oj npousBohaua Boszmia, ADAS cucremu 3a ucrte morahaje y cBojoj
OKOJIMHM MOTY UMAaTH oJipeheHe pa3IuunuTOoCTH, O] HAUMHA Ha KOJU CAOMINTaBajy norahaje mno

HHUBOA KOHTPOJIC HaJl CAMUM BO3UJIOM.

VYBoheweM kaMmepa M CEH30pa, MPUKA3 OKpPYXKeHa BO3UJIA MOCTaje BeoMa OUTaH U0
ADAS cucrema. Bo3auy ce omoryhyje sakimia KOHTpoJia BO3WJIa Ha HAUYWH Ja caja uMa
MOTOYH Tperjea CBUX TMOTEHIMjaTHUX o0jekaTta Koju OW CHpHjedrsin  CI000THO
MaHEBpHCame. 3a MpUKa3 KOMILIETHOT OKpyx)ema (360 cTeneHn) KOPUCTU Ce U3BjecTaH Opoj
KaMepa ca MoceOHMM THIIOM COYMBA, y HAIIeM CIIy4ajy YeTHpH, Koje momohy ojapeheHux
anropuTama Mnpyskajy morjies Bo3uia U3 NTHYHje IepCIeKTUBE U TaKO Ha HajOOJbH HAYUH /1a]y
YBUI Y OKpyXeme y KoMe ce Hajazu. CBe y Wby IITO Bj€POJOCTOJHH]ET MPHUKA3UBaMbHa

HOTCHI_II/Ij AJTHUX MPETPCKa y HCHOCpCI[HOj OKOJIMHHU U JIAKIIC KOHTPOJIC.

VY 0BOM paly OMHCaHO je pjelieme Koje BpIIM TpadHuuKy ayrMEHTalMjy IMpHKas3a

OKpY’KEeHha BO3MIIA.

Peanuzanmja rpadguyke ayrmeHTaIyje MpUKaza y alrOpUTMY 3a TMPHUKa3 OKPYKeHma

BO3WJIa CC 3aCHMBA HA TPU OCHOBHA KOpPaAKa:
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® OUHUTaBaby BPHUjEAHOCTHU Ca MAPKHUHT CEH30PA;
e  00paay MPUCTUTINX MOJATAKA;
e TpaHUuUKUM IpEeACTaBIbAEM MIPEIpPeKa BO3auy Ha OCHOBY pe3yiraTta oopase.

BjeponocTojHocT TpHKa3aHUX TpenpeKa AWPEKTHO 3aBUCH o Opoja yrpahenux
ceH3opa. Pjememe je peasn30BaHO HA HAYMH Jia HE 3aBUCH O]l Opoja CeH30pa M IHUCAHO je Y

nporpaMckom jezuky C.
Pan je oprann3oBaH y HEKOJIMKO I1jeJIHHA:

e Teopujcke ocnoBe — omuc ADAS cucrema u ADAS mnardopme, npukas

OKpyXema y3 momoh Beher Opoja kamepa, BUIIEITpoIiecopcka obpana;

e KoHuenrt pjemema — ONMUC AJITOPUTMA 32 ayrMEHTANH]y TpadUIKOr MPHKa3a

OKpYy’Kema 1 meroa numiuieMentanuja Ha ADAS mnardopmu;

e [IIporpamcko pjemewme — Tmperien MOAYIa W ONUC OCHOBHUX (DyHKIIH]ja

QITOPUTMA 32 aryMEHTANN]y TpaduuKor MPHKa3a OKPYKema;

e Tecrupame u pe3yjTaTu — IpHUKa3 pe3yiTaTa TeCTUPaka HA IIUJbHO] IIATHOPMHU

y PEaJIHOM BPEMEHY;

e 3ak/by4yak — YCIjEIIHOCT paja ajJroOpuTMa U HEroBE€ HUMIUIEMEHTAIlrje, Kao M

OCBpT Ha Oynyhu paja u ycaBpliaBame CUCTEMA.



Teopujcke ocHOBE

2. Teopujcke oCHOBe

Y oBOM Mor1aBiby 00ajacHHheMO OCHOBHE KOHIIENTE CUCTEMa 3a MOMOh BO3auy, BbUXOBY
umIuieMeHnTanujy Ha ADAS matdopme, ceH3opeky Gy3ujy kao Bakan auno ADAS cucrema u

Surround View anropuram.

2.1 HanpeaHu cucrtemmu 3a nomoh Bosauy - ADAS

Hanpennu cucremu 3a momoh Bozauy ADAS (enr. Advanced Driver Assistance
Systems) IPBEHCTBEHO Cy pa3BUjE€HH Ca IIMJbEM J1a BOXKHY YUMHE IITO CUTYPHHUJOM alld U
komopaujom[2]. Jbyacka MOJUIOKHOCT — Tpelikama, YcieJ yMopa, HeJoCTaTkKa
KOHIICHTpAIMje MJIM HEUCKYCTBAa y HOBOHACTAJIMM CHUTYyalljaMa y TOKY BOXHE (JIOIIUX
yCIIOBa Ha IyTY, HEMApHOCTH APYIMX BO3aya, HEJpXKama JOBOJFHOT PACTOjama, ciade
BUJbUBOCTH, UT]I.)

[lns ADAS-a npousuiazu ynpaBo U3 Tora Jia ce TEXHOJIOIIKUM CpPEICTBUMA KOje Cy
JOCTYITHE ayTOMOOMJICKO] MHAYCTPHjHU LITO je MOryhe BHILE CMame YTHULAjU BO3aya, KOjH
Cy TOUIOKHHM TpelIKamMa yCIel HEeCaBpIICHOCTH JbYICKE NpPHUPOJE, a CBE BHIIE
OJITOBOPHOCTH TIPENYCTH padyHaprMa KOju Cy MO3AaHUJU U Y OJTHOCY Ha YOBjeKa, T Marbe
MOJUIOXKHU TpelKama.

ADAS cucrem ce cacToju 0o BHIIE 110jeIMHAYHUX, OONYHO HE3aBUCHUX, MOJICUCTEMA,
Kao Ha puMjep:

e JIeTeKIIMja Tpaka Ha [EeCTH;

® ayTOMAaTcKa KOHTpOJa Op3uHE;

e Tpemno3HaBame caoOpahajHUX 3HAKOBA,

e  JIeTEKIIW]a IjelaKa;

®  [pHUKa3 OKPYXeHa BO3WIIA UT/.
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CBaku 0/ HaBEJICHUX CHCTeMa KOPUCTH ceOM CBOjCTBeHE ypehaje 3a geTexkumjy u
CIIO3HABALE BIIACTUTOT OKpYyKema. Ha Taj HaYMH CUCTEM 3a ayTOMATCKy KOHTPOIIy Op3HHE
KOpUCTH pajap, Kako OM MMao yBHJ Ja JIM C€ HCIpe] Hamer BO3WIa M Ha KOjoj
yIIaJbeHOCTH HAJIa3| JPYTO BO3MUJIO, CHCTEM 3a MPETO3HABAKE TPaKa KOjU KOPUCTH KaMmepe
3ajeIHO Cca AIrOpPUTMHMA 3a aHAJIU3y CIWMKEe Ja OW YTBPAMO TMO3UIHM]y ayroMoOuia Ha
[IECTH, WIM CHUCTeM 3a NoMOh MpH mapKupamy KOjU KOPHUCTH YITPa3BYyYHE CEH30pE.
Paznmuuutn THHOBH ypehaja 3a NETEKIUjy CIOJbHE OKOJMHE WMajy CBOje MPEIHOCTH M
HenmocTtaTtke. Tako Hmp. pamapu ciaabo pajge y JIOMIMM BPEMEHCKHM YCIOBUMA,
YATPa3BY4YHU CEH30pW HUCY NpeABUl)EHM 3a paj Ha BEIMKY JaJbUHY, KaMepe JIOIIe paje
NIPU HEIOCTATKY BUJJBHBE CBjETIIOCTH.

W3 tora paszmora KOMOWHAIIMjOM BHIIE pa3IMYUTHX ypehaja mpeaHocTuMa jeaHHUX
HAJIOMjeIITaBajy ce Henoctamu npyrux. Kopumihewe BuUllle pa3IuyuTUX H3BOPA
uHpopMaldja paau JnoOujama MPEeHU3HUjUX pe3ysTaTa Ha3uBaMoO CeH3opcka dy3uja.
CBeykyIHO 100MjaMO CHCTEM KOjU je BHILIE HETro JOBOJBHO CIIOCOOAH 3a MpPENno3HaBambe

COIICTBEHOT OKPY)XK€Ha B (DYHKIIMOHUCAHA Y HCTOM.

M .V
A

I PAJAP ayror aomera
B JIuJAP
Kamepa
I PAJIAP kparTkor u cpeamer 10MeTa
B Yarpassyunu cenzop

Crnuka 1: Ilpuka3 pazmuuantanx ADAS cuctema y caBpeMEHOM BO3HITY

2.2 ADAS nnatcgopmMe — OCHOBHM NMPUHLMMN

HesaBucuo on mnpomsBohaua, cBe ADAS mnardopme umMajy CIWYHY XapABEPCKY

CTPYKTYDY.
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3ajeqanuka ctBap 3a Behuny ADAS mnardopmu je mocjenoBame unma KOju ce cacToju
O]l BUILIE TPOIeCcOpa pazIMUUTHX HaMmjeHa M (PyHKIUOHATHOCTU. To cy OOMYHO MpoIecop
OMIITE HaMjeHe 3a CTaHJAapAHE CUCTEMCKE W aIUIMKATUBHE IIOCIOBE, JWUTHTAIHU CUTHAI
npouecop (enr. DSP — Digital Signal Processor) 3a o0pany ajiropurama Kao IITO je€
QITOPUTaM 32 ayrMEHTAlHjy rpadUyKor MpUKa3a OKOJIMHE BO3MIIA, M HEKH O]l TpapuuKuX
nporecopa. [lopen moMeHyTUX mpoiecopa MOTY jOII Ja MOAPkKaBajy rpauuKy akienepanujy
U YUIIOBE Ca aTOPUTMHMA 33 MPEMO3HABAKE JIBOJUMEH3UOHAIHUX U TPOJUMEH3MOHATHUX
objekara.

OCHOBHM TIPHUHIIMII U JIOTUKA MO K0joj paznuuute ADAS mnatdopme pane je takohe
ciryad. CaB mpoliec oj MoYeTKa TIje ce BPIIU MpHUjeM HH(OpManHja y CHCTEM Ta CBE JI0
Kpaja, T][jé CUCTEM JOHOCH OJUTYKE W JIjellyje Ha OCHOBY FbHX, MOXXEMO ITOJU]EIIUTH Y YCTUPU
OCHOBHA KOpaKa:

e OcnyumkuBame OKOJIMHE U MPUKYILIbakhe nojiaTaka (Sensing and Perceiving);
e OOpana nmpukynbeHux nonaaraka (Processing data);

e JloHomieme OyTyKe Ha OCHOBY pe3yiitata oopane (Decision making);

e JljenoBame Ha OCHOBY JoHeleHe omiyke (Taking action).

Ha Cnunu 2 npuka3anu cy OCHOBHU Kopalu 3ajeJHUUkH 3a cBe ADAS nmnatdopme.

Ljenosare
MpuKyn/mbame O6paga OHOLLEHE
i pI'IO,EI\:’:ITaKa I'IO,EI,ET?KEI ﬂlo,u,nyKe (cMatberte
6p3nHe)

Crnuka 2 : [Ipuka3 Toka nadopmaiifja o1 mprjemMa J0 U3BpIIeHa MoTpede akiuje

[IpBO ce BpIIM OUMTaBaWkE BPUJETHOCTU ca cBUX ypehaja, 3aTum oOpanoMm J00HjeHuX

nogaTaka 1 bUXOBOM (I)y3I/IjOM JAOHOCHUMO OIJTYKY O IlaJ'bOj KOHTPOJIKX Ha/l BO3HUJIOM.

2.2.1 CeH30pcka dy3uja

Cenzopcka (y3uja mpeacraBiba mporec KOMOMHOBama W 00paje mojaTaka ca BHUIIE
pa3IMUMTUX ylia3a y CHCTEM a CBE Yy IIJbY J00Mjama MOy3AaHUjUX pe3yliTata 3a Pa3jiuKy O]l
Tora Kajga OM OHM 3aBUCWJIM CamMoO Oj] MOjeIWHAayHuX jgorahaja. YmpaBo Ta MO34aHOCT
mojaTaka ¥ MOTYhHOCT Op3e BUIIENpoIepcopcke obpaje YMHe 1a CeH3opcka (y3uja 3ay3me
jemHo on BaxHHjUX Mjecta y ADAS cucremumal2]. Ha Cnunu 3 mpukasaH je OCHOBHHU

KOHIIENT CeH30pKce dy3Hje.



Teopujcke ocHOBE

OuuTtapare PascrnosHaBame Ljenopare
besakuuje
Kamepa + ceHzopu
>1 Ynosopere
CeHz0pcKa A ; .
Papap +ceHzopwu == : KuKja
dy3uja Momoh
]
Nvwpap + ceHzopu
KoHuTpona
I HD"-IHH-LkE I I CKpeTatbe I I BB\N-I-HHCHI'.

Cnuka 3 : Konnenr cenzopcke ¢ysuje

TaGena 1 : Heku o anropuraMa Koju c€ KOPUCTE Y CEH30PCKOj (y3Hju

Ha3zus anropurma

Onuc anropurma

AyTOMAaTCKO NMapKupame BO3uiIa

Ha ocHoBy ynTpa3By4HHX CeH30pa, KamMepa U
alropuTamMa Koju Bpmie oOpaay IojaTaka
CaMOCTaJIHO NpoHaNa3u cia0001aH HPOCTOp

3a MAHCBpHUCAKEC, AKO HOCTOjI/I.

AJlanTiBHA KOHTpOJa Op3uHe

AnantuBHa KOHTpoja Op3uHe y caoOpahajy

KopuinhemeM paJapcKux CeH30pa.

Jlerekuuja caoOpahajHIX 3HAKOBa

TexoHomoruja koja Bo3winy omoryhyje

nperno3HaBame caobpahajHUX 3HAKOBA.

Kperame y cynmpoTHOM cMmjepy

Kopumhemem GPS-a 3ByuHuMm curnamuma
ylo3opaBa BO3aua Ha KpeTame BO3WIA Y

CYIIPOTHOM CMjepy.




Teopujcke ocHOBE

2.3 T[lpukas okpy)xerwa Bo3wsa kopuwherweM kaMmepa

Kopumheme kamepa y ADAS cucremuma mma Beoma MHUpPOKy mnpumjeHy. On
JIETEKIMje JMHWja Ha BO3HO] Tpal, JCTEKIMje Ijeniaka W OWIMKINCTA, A0 MpHKa3a
OKpY’KeHba MPH BOXKELY Y HA3a/1 WM TOCMaTpamka aKTUBHOCTH CaMOT BO3aua.

Kopumhemem mocebne BpcTe counBa (eHr. Fisheye lens) moryhe je mpomupuTu omcer
nocMaTpama OKOJIMHE y OJHOCY Ha CTaHnapiaHe jiehe u Tako JOOWTH IIMPY CIMKY HaIler
oKpykema. KomOnHOBameM BHIIIE OBAaKBUX Kamepa y3 oapehene amropurtme, no0ujamo
MOTIIYHH TIperjie]l OKpy>Kemwa Bo3uia, cBux 360 crenenu (eHr. Surround View) xao 1ITO je

npuka3zaHo Ha Ciuiu 4.

Cnuka 4: IloTnyHu npHuKa3 oKpyxemwa Bo3una (Surround View)

CBaka kamepa HE3aBHCHO j€JIHA OJ JPyre BpIIM CHUMame OKOJIWHE. Pesynrar je
3aKpUBJbEHA CIWKa Koja mokpuBa yrao on 180 cremenn. Hakon Tora kopumrhemem
anropuTama BpIIM C€ T€OMETPHjCKO IMopaBHame cinuke. Cana Kaja MMaMoO CBE YETUPHU
CIIMKE WCIPABJhEHE BPIIU CE€ CHHTE3a CIMKAa M J00HjaMO jeIHy CIHKY. 3a Tpelnu3Huje

Kopekiuje Moryhe je KOpUCTUTH U aJITOPUTME 3a MOO0JbIIAke KOHTPACTA.



Teopujcke ocHOBE

Ha Cnoumu 5 mpukaszaH je mpuMjep paiu3amuje MOTIYHOT OKpY)Kema Off CTpaHe

Tekcrac MHCTpyMEHTCA.

Crnuxka 5 : [Ipumjep peanmzanmje MOTITYHOT OKPYKebha Bo3uiia oj] crpane Tl-a

Ha Cnunu 6 npukasan je jenaH o IMpHMjepa peanu3aluje ayrMEeHTOBAaHOI MpHKa3a

OKPYKCHa Ha ,Z[I/ICHJIejy BO3HJIA.

= L}
\ (o) FAVAM |
|| co Aux

4d P

for safely.

gurroundings

Crnuxka 6 : [Ipumjep aryMeHTOBaHOT NpUKa3a OKpYy>Kemka BO3MIIa



Konuenr pjememna

3. KoHuenT pjewsema

VY OBOM MOINIaBby OMNKCAHA je NPeUIokKeHa COPTBEpCKA apXUTEKTypa OArOBOPHA 3a
o0paay TmojaTaka NPUTCTHINIMX Ca YATPa3BYYHHX CEH30pa, HUXOBO YOOJIMYaBame U
npocinujehuBame BUIINM CIOBjeBUMa cucTteMa. Kao W airopuram Ha KOME je pjeleme

3aCHOBAHO.

3.1 AsnropuTtaM TOKa noaaTaka

Y 3aBUCHOCTH OJ] TPHUKYIUBEHHMX TMOJaTaka ca CEeH30pa, KOjHu MpPEICTaBIbajy
yaajbeHOCT u3Mel)y mpempeke W BO3WIIA, BPIIU C€ O3HAYaBam-€ KPUTUYHUX 30HA HA BHJICO
NpUKa3y OKpYyKema BO3WIA, a CBE y LWJbY IPABOBPEMEHOT oOOaBjelTaBama BO3ada O
noTeHIMjaTHuM npepekama. Ha Cnunu 7 mpencraBmeHa je OCHOBHA HJIgja 3a ayrMEHTalln]y

rpauyKor npuKasa.

Cnuxka 7: OcHOBHa HJieja ayrMeHTaIuje rpaduuKor npuKasa



Konuenr pjememna

Ha Cnumm 8 mpukasaH je airoputaM Ha KOME je 3aHOBaHa peain3oBaHa copTBEpCKa
apxutekyTpa. Ouryka aa jau 30Ha Tpeba OMTH O3HAuYeHA, U aKo Ja, KOja O] ’HX M Ha KOjOj
MO3UIUjH, 3aBUCH O] aJITOPUTMA KOjU je Tpuia3aH Ha cienehoj ciaumm. JenHoCTaBaH pasjor
TOME je INTO Pa3JIUYUTH TUIIOBH BO3WJIA MOTY MMATH M PAa3IMYUT OpPOj CEH30pa, 3aBHCHO OJI

IUXOBE BEJIMYMHE M HAMjEHE (MYMHUYKU aymMOMOOUIU, aymooOycu, KAMUOHU CA NPUKOIUYOM).

O4ymTaBare
CeH3opa
C}ﬁp;a,u,a
nofaTaka

[oHowene :
& ofnyke ra
{1= dareura)

0<0<40 4[:{}&{8[: 80 < |4« 120

s

LipeeHa HyTa 3eneHa

Crnuka 8: AnropurtaM 3a ayrMeHTAIM]y TIPUKa3a OKpYKemha BO3UIa

Vnasu y anroputraMm Cy TOJalM ca YATPa3BYYHUX CEH30pa, Koje maobmjamo y
BpeMEHCKOM (opmary, Tj. KOJIMKO BpeMeHa (MMJIMCEKYH/IM) ja MpOILIO OJ Kajaa je Tajac
KPEHyO O]l CeH30pa, JOIIao 0 o0jeKkTa M BpaTHO ce Ha3aa. bp3uHa kperama Tanaca je 340

m/s wim 34 cm/ms. Tanac myTyje 10 06jexTa u Ha3al, 1a J00HjeHO BpHjeMe TTOJIOBUMO.

u3MjepeHo_BpujeMe [ms]
34 % 2

AyxuHa[cm] =

Ha Cnoumm 9 mnpuka3an je OCHOBHM NPUHIMIT (DYHIKIIMOHHCAWkA YITPAa3BYYHUX

CeH3opa.
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Komnrenr pjeniema

\_—\’\’\
-—

Tanac

Cersop Ob6jexar

Cnuka 9: HauuH paga ynTpa3By4dHOT CEH30pa

Axo je m3pauyHata nasbuHa ucrnox 200 caHTHMeTapa, armMKanyja 3a MpUKa3 OKOJIMHE
BO3WJIa JOOMja KOHTPOJHU CUTHAN KOjU Y ce0u caapku MO3UIHjy U 00jy 30HE KOjy Tpebamo

O3HA4YUTH.

3.2 [peano)xxeHa apxuTekTypa cocpTBepa

CodrBepcka apuXUTEKTypa C€ KOPUCTH 3a alCTPaKIHjy CIOKEHHjEer CUCTeMa M
IBETOBY TOJ[jely Ha HE3aBHCHHUje IHMjeTMHe mTo omoryhyje OpXy W JaKmry
uMmIuieMeHTanujy[3]. Y oBoM panay mpeiokeHa je TpoclojHa apXUTeKTypa kao Ha Cimnu

10.

AyrMeHTaLM|a i ]

3ayuHo .

HPHHE35_HE ynosopetse AﬁﬂUHﬂHUOHU caoy
aucnaejy )

\

[ O6pagna ] [ JoHoWweHe ] :
Ynpassbadru cnof
noaaTaxa oanyHa
MpMKyM/bakse NogaTaka Cnoj 30 npukyn/sare Nodamaka
I YATpassy4HU CEH30PH l

Crnuxka 10: [IpennoxxeHa apxutekTypa copTBepa
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Konuenr pjememna

3.2.1 Cnoj 3a npuKyn/bame nogartaka

Hajumxu cnoj (Perception Layer) 3amyXeH je 3a TPHUKYIUbamke IOJATaKa Ca BHIIE
pa3NIMYUTUX yha3za y cucreM. lIpuKymbame MpencTaB/ba caMO jeAHY O pallbu Koje ce
U3BpIIaBajy y oBoM ciojy. Ty ce Takohe Bpiie yoOnnuaBama yjla3HUX MOJATaKa U MOMKY Ha
oapeheHr HUBO amCTPaKIMje pajad JIaKIier Kopuinhema yiaa3zHuX HHGOpMaIHja y BHUIIAM

HHUBOHMaA IIPOrpaMCKe IMMOAPIIKE.

3.2.2 YnpaBsbauku Cnoj

Cpenmu cinoj (Decision Layer) je 3amyxkeH 3a o0paay NMPUCTHINIMX TOJAaTaKa W3 HIDKET
clioja W JIOHONICHA OJUTyKa Ha OCHOBY oOpahenux wmH(popmanuja. J[Ba OoCHOBHa OJIOKa Y
CpeIbEM CII0jy CY:

e brok 3a 00pany mpuCTUTINX TOAaTaka u3 HIKer cioja (Data processing);
e VYmpaibauku OJIOK 332 T€HEpUCAame KOHTPOJIHUX CHTHAja HAa OCHOBY pe3yiTara

obpane (Decision manager).

3.2.2.1 bBbnok 3a o6paay nogaraka (Data processing)

VY 6noky 3a 00pagy mojaTraka BPIIMMO NMPHUXBAT MOAATaKa U3 HUILIET CJI0ja W BPIIMMO
BUXOBY 00pangy M yoOnuuaBame, Mojausame obOpalleHux uH(popmalnMja Ha BHMIIM HHUBO
ancrpakuuje. U3 Perception layer-a nobujamo mnojaaTke y caHTUMeTpuMa ca ozapehenor 6poja
ceH3opa. Y HallleM ciiy4ajy mecHaecT ceHzopa. HakoH ¢y3uje BpujeIHOCTH ca CBUX CE€H30pa
Kao pesyaTtaT gobujamo mHGOpMAIM]y O]l YIaJbHOCTH oO0jekaTa W HHXOBO] MO3UIUJU Y
OKOJMHU Bo3wia. MH(popmanuja je 1oBejeHa Ha BUIIM HUBO alCTpakifje U MpeHeleHa J10

yIIpaBJbauKor OJI0Ka.

3.2.2.2 VYnpasmauku 6nok (Decision manager)

Kana nonanu 6yny obpalhenu 1 MOAMTHYTH Ha BUIIM HUBO ariCTPaKIMje, Y YIPaBIbauKH
0ok cTike MH(pOpMaIMja Kojy 30Hy U KOjOM 00joM je MOTpeOHO O3HAYMTH Ha EKpaHy
Boswia. Mcro Tako, y ciydajy Buiie ypehaja Koju TEHEpHIy IMOAATKE Ha HHXKEM CIIOjy
(kamepe WM pajapu), yrnpaBjbaukud OJIOK Tpeba J1a M3BPILIM CEH30pCKy (y3Hjy M IoIlabe
ylpaBJbauke CUTHAJE Ka MOTPEeOHUM OJIOKOBMMA WIJIM Y CJIO] KOJU j€ MO XHUjepapXuju H3Hal

BEera.
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Konuenr pjememna

3.2.3 AnJIMKaALMUOHHU COj

Amnnukaimonu cinoj (Application layer) kao HajBUIIN CJIOj COPTBEPCKE APXUTEKType
3ay’)KeH je 3a mpuxBar WHPOpMaIMja HAJBHUINET HHUBOA alCTPAKIUje U YIPaBhamke
arIMKanMjaMa Koje Bo3ady IIyTeM BHjea WIM 3BykKa 1ajy oOaBjemrTema O MOoryhum
npernpeKaMa y OKOJIMHU BO3UIIA.

[TpuxBaTameM KOHTPOJIHUX HH(MOPMAIUja U3 CPENHET ClI0ja BPIIMMO HCIPTaBamkbe 30HA
y alIMKalHjH 32 TPUKa3 OKOJWHE BO3WIA M HA T4j HAYMH BPIIMMO ayTMEHTAIU]y W J1ajeMO

NpELU3HHUje U JIAKIIE IETEKTOBALE MPErpeKa Bo3avy.

3.3 CkanabunHoOCT n NPeHOCUBOCT cJiojeBa

Cepxa cnojeBute cohTBEpPCKE apXUTEKTYpe jeCTe YIpaBo Ja ce IITO je Buie Moryhe
cMmambe MelycoOHe 3aBucHOCTH u3Mel)y cycjeHux ciojeBa. Ympaso To he Ham omoryhutu aa
Oynyhe u3MjeHe y jeTHOM CJI0jy He yTUYY WM BeoMa MaJlo yTU4y Ha (PYHKIIMOHAIHOCT CJI0ja
KOjH j€ Ha Ihera HaClIOHmEH.

Ha Taj mauuH je opranu3oBaHa W Hamia cTpykrypa codreepa. Cpenmwu cnoj (Decision
layer) 3aBuCH caMo o]l HUXeT cioja (Perception layer), TauHUje 0] CTPYKType MojiaTaka Kojy
My IIaJbeMO, a He OJ] came (yHKIMOHATHOCTH cioja. To 3Haum ga cee Oyayhe m3mjeHe y
(YHKIIMOHAJIHOCTU HAJHWXKEr ciioja Hehe yTUIaTh Ha paj BHUILKX CJOjeBa CBE JOK UM
I1aJb€MO YHAIIpHje]l TIOTOBOPEHHU THI M0/1aTaka, Kao jenuHy Mehys3aBucHoct. Mcto Tako jenan
CJI0j MOKE J1a KOMYHHIIMpa caMo ca cJiojeM u3Haj cede.

Ha oBaj nHaumn omoryheHo je ha Ha JaKk HauuWH yBOJUMO HOBE OJIOKOBE OJHOCHO
(YHKIIMOHATHOCTH HA CBAaKM CJI0] a Jla HaM HUCY NMOTpeOHe Behe U3MjeHEe Yy CaMOM CUCTEMY.

Hanpumjep 1a Ha amMKalMOHOM HHMBOY HAmpaBUMO TMOJAPIIKY 32 3BYUHY
CUTHAJIM3ALIM]y BO3auy MpU MapKUpamy BO3MIIA, U3 CPelber ciioja hemo mpociaujenuTi camo
JOII jenmaH MOJATHHW TapaMmeTap y3 mocTtojehy cTpykTypy Koja ce majkeé W Tako Ha Op3 u

jeqHOCTaBaH Hau4MH JOOUTH MOTHYHO HOBY (PYHKIIMOHATHOCT.
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ITporpamMcko pjememne

4. porpamMcko pjewieme

3a peanuzanyjy pjemiema kopuinheHo je pa3BojHo okpyxeme Code::Blocks, Bep3uja

16.01 u mporpamcku jesuk C. M3rnen pa3BojHOT OKpyKema je mpukazan Ha Crurm 11.

]

perceptionModule.c - Code:Blocks 16.01

File Edit View Search Project Build Debug Fortran wxSmith Tools Tools+ Plugins DoxyBlocks Settings Help

BeBE@lcey yha/dd)orsen

| PEGY Sev B E l‘gkgmbab v | PERC_UnregisterSensorCalloack{sensorCallback fun

jea | WUBREFR|m<|EEQ)ds BB

Ve Ldam -

DEFEIEECNEEE R Y

l Start here

% d duec X ? x|

94
95|
96
97
98
93

<

KEEEREE *

static void *PERC ListeningSensors(void *param);

[rrErras * /

[rrErEas * /

int PERC_RegisterSensorCallback(sensorCallback funectionPtr)

{
E if (functionPtr == NULL)

{
printf("Invalid function address passed \n"):

return PERC_ERROR;
r }
else

=

PERC_PerceptionCallbackFunction = functionPtr:

return PERC_NO_ERROR;

int PERC_UnregisterSensorCallback(sensorCallback functionPtr)

{
E if (functionPtr == NULL)

i
PERC_PerceptionCallbackFunction = functionPtr:

return PERC NO_ERROR;
F }
else

=

printf("!-Can't unregister callback-!\n");

return PERC ERROR;

Logs &others

Jj(nde:lllncks XIQS&ardwEsulls X{jCccc XIQEuNd\og X‘ ?Bu\\dmesvagas X{JCppChEdﬂ leCppChad(mEsqagas X{j&mpe XIQDebugger X{ijcyBlnd&s XWjFomaann Xl‘},dnsed

| NativeParser::CreateParser (): Finish creating a new parser for project "NONE™
NativeParser::OnParserEnd(): Praject "“NONE® parsing stage done!

Cnuxa 11: IIpuka3 pa3Bojaor okpyxema Code::Blocks
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[Iporpamcko pjememe

[Momanu ca ceH3opa ce CKyIUbajy Ha HajHMKEM CJIOjy JOK CE Ha BHIIKUM CIIOjeBUMA
BPILY HUXOBa 00paaa u anctpakuuja. Tok momaTaka Kpo3 ciojeBe U OJOKOBE MpHKa3aH je Ha

cinnu 12.

l YNTpasByyHH CEH30PH i

S -

< ,.L Modayu y munucekyHdoma

MpuKyN/bakbe NoAaTaka

Cnoj 3a npukynrearbe
nodamakxka ﬂ Modayu y caHmumempumMa

Obpananoaaraka

»5 Wapauyrama dameuHa do objekma

Ynpaesayku cnoj
HoHowere 0anykKa
jj\e KoHmponHu cuzHan 30 anaukauyujy
AHJ‘?UHGL{UOHU CﬂOj AyrmeHTaumja npyKasa Ha

aucnnejy
Cnuka 12: IIpuka3 Toka rnojaraka 1o cjojeBUMa U MOJlyJIuMa

4.1 Mopayn 3a NnpuKyn/bame nogaTtaka

VY wmonyny 3a mpukyiubame mnojataka (perceptionModule.c) BpIIMMO TPUKYIIbAHkE
noJiaTaka ca BUIIE YATPa3BYYHHX CEH30pa. Y HalleM CIIydYajy IMIECHAeCT CEH30pa MPAaBHIHO
pacriopel)eHnX, 4YeTUpU Ha CBaKoj cTpaHu Bo3wia. OuuTaBame mojaraka je Moryhe BpIIUTH
HAa JIBa HAYMHA:

e CrajHUM NpPOBjepaBakEM MPUCTUTIIUX T[0JIaTaKa Yy jJeAHAKUM BPEMEHCKHM
pasmaruma (Polling);
e ACHHXpPOHO: Ipeko QyHKIMja noBpatHor no3usa (Callback-a).

VY nmatoMm pjeuiesmy BPUIMMO CTAJHO MpPOBjepaBamke MPUCTUIIIMX MOJATaka y jJeJHAKUM
BPEMEHCKHUM pa3manuma. [lpucturiu nojauu cy y MUJIMCEKyH/IaMa IITO HaM HE MpeACTBasba
nojatak oj moceOHor 3Hauaja. Crora je HEONMXOAHO W3BPIIMTH TpPETBapame IMoJaraka y

yIOTpeOJbUB U CMUCIICH THIT Ka0 HAaIlpUMjep TyKUHA y CAHTUMETpUMa.
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[Iporpamcko pjememe

JlobujeHe pe3yaTaTe 3a CBE CEH30pe CMjemTaMo y cieaehy cTpykrypy:

typedef struct _SensorEvent

{
unsigned int sensorPositionsf  NUMBER OF SENSORS];

unsigned int sensorValuesygNUMBER OF SENSORS];
HtPERCEPTIONMOD_SensorEvent;

CTpyKTypa caapKH JBa HH3a:
e sensorPositions: mo3unuje cenzopa nomohy Kojux cy jenHo3HauHo onpelenu;

e sensorValues: BpHjeTHOCTH CEH30pa HA CBAKO]j O] OJroBapajyhux mosuimyja.

[TpukynibeHe mogaTKe MajbeMO BHILIEM CII0jy TOMOhy (yHKIIMje MOBPATHOT IpeHoca
YHjH je apryMeHT Trope moMeHyTa cTpykrpa. Ciujenu nekiapanuja kopumhene GpyHkuje:
static sensorCallback
PERC PerceptionCallbackFunction (tPERCEPTIONMOD SensorEvent*

sensorEvent) ;
e Tun: nokasusau Ha Qynkuujy DEC_CollectingData u3 ympassbaukor cioja
MojyJsia Koja he ce mo3BaTH Kaja nojauu Oyay CIpeMHU;
e APryMeHTH: CTPYKTypa ca MojalnrMa o MO3ULHUjU U BPHjeTHOCTUMA CEH30pa;

e IloBpaTrHa BpujeaHocT: afpeca QyHKIMje HA KOjy MOKazyje.

4.2 YnpaB/bauyku Mmoay’

VY o0BOM MOIyny BpIIMMO NpUXBaTame MOAAaTaka M3 MPETXOMHOT MOAYJIA U EHBHXOBY
o0paay. OcuM Tora ce BpILM U allpcTpakiMja nojaTaka Koju MpeacTaBibajy pe3yirare oopajie
u npociujel)yjy ce Kka BHUILEM CII0jy.

DyHKIIU]OM MTOBPATHOT MO3UBA M3 HAJHUIKET CJI0ja TPO3UBaMO QYHKIIH]Y:

static void DEC CollectingData (tPERCEPTIONMOD SensorEvent
*sensorEvent) ;

Onuc ¢yHkumje:

e Tun: void — pynkuuja He Bpaha moBpaTHy BpHjEaHOCT;
e ApryMeHT: CEH30pCKa CTPYKTypa ca BpHj€JHOCTMMA M IO3ULIKjaMa
CEH30pa;
e [loBpaTHa BpHjeaHOCT: -
Hakon mTo cy Ham NPUCTUTIIM TOJAlM Ca CEH30pa, BPLIIMMO HBUXOBY KaauOpauujy, y

Cllyyajy Jla HeMaMoO IO YEeTHpPH CEH30pa ca cBake cTpaHe Bo3wiaa. KammOparmuja Ham
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[Iporpamcko pjememe

omoryhaBa Ja ako HeMaMO JIOBOJbaH OpOj CEH30pa MCKOPUCTUMO IMOcTojehe Koje Cy Ha TOj
CTpaH{ BO3WJIA M HA Ta] HAYMH OIET TeHepHuIIeMo uHdopMmaiujy. 300r HeJocTaTKa ceH30pa
uH(popMalja Hehe OMTH HCTEe TAYHOCTH KAa0 y CIIydajy Jia cy MPHCYTHA CBA YETUPH CEH30pa,
aJIM UTaKk uMamMo uHGOpMaIMjy o mpenpekama y oKoIrHE Bo3uiia. DyHKIHja 3a KanuoOpaiujy

ceH3opa uma cienehy nexmapanujy:

static void DEC CalibrateSensors(int start, int mergeStep);

Onuc dyHkuuje:
e Tun: void — ¢pyakumja He Bpaha moBpaTHy BpHjeIHOCT;
e AprymeHnTHn: start u mergeStep;
e [loBpaTHa BpujeaHoOCT : -
[TpBu aprymeHT start mpejcTaBiba MO3UIM]Y CEH30pa KOjOM je jeHO3HA4YHO onpeheH.
Jlok npyru aprymeHT QyHKIHMje mergeStep npezcTaBiba CTeNeH KanuOpanuje. TauHuje To je
nujenu Opoj KOju HaM TOBOPHM KOJIMKO 30HAa he 3aBUCHUTH OJ jeIHOT CEH30pa ako Ham
HEI0CTaje HEKH OJ] ’hbHX Ha opeeHoj CTpaHu BO3WIIA.
Hakon mTo cMO W3BpHIMIM KaluOpalujy CEH30pa W HMMaMO TayHO Ca3Hamke O
yJ1aJbeHOCTH 00jeKaTa 0] BO3MJIa ca CBUX CTpaHa MOXEMO JOHHUJeTH OJUIyKe Jia JIU U Ha KOjU

HaunH hemo o0aBjecTuTu Bo3aua. Ctora mo3uBamo cienehy GyHKIuUjy:

static void DEC DecisionMaking() ;

Y nomeHyToj GyHKIHM]U OJUTYy4yjeMO Ha OCHOBY YJIaJb€HOCTH obOjekaTa oJ] BO3WiIa Ja Jin
hemo 1 kojoM 060joM O3HAYUTH 30HE HA TpaHUUKOM MPHUKA3y OKOJMHE BO3WJIa Ha cieaehu
HAYWH:

0 < JAJBMHA' < 30: upsena 6oja;
30 < JAJBUHA < 80: xyTa 60ja;
80 < JA/JBUHA < 200: 3enena 60ja;

JAJBUHA > 200: Hema yno3opema.

Haxon nponomiema OUIYKC 3a CBaKy 30HY HOjC,[[I/IHa‘-IHO nmoaaTke 4yBaMoO Yy CJ'IC,Z[ChOj

CTYKTYpH:

! BpujeanocT 3a 1abuHy Cy NPEACTaB/bEHE Y CAHTHMETPUMA
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[Iporpamcko pjememe

typedef struct DecisionEvent

{
unsigned int areaPosition[NUMBER OF AREAS];
tDECISIONMOD DRIVING ZONES zone [NUMBER OF AREAS];
} tDECISIONMOD DecisionEvent;

CtpyKTypa cajapKu JiBa HU3a:
e areaPosition: mo3urnuja 30He Kojy hemo wucupratu y rpaduykoj
alUIMKalUju 3a TMpHKa3 OKOJHMHE BO3ylla Ha HEKOM O]l JHCIUIeja Y

BO3HILY;

e zone: 00ja 30He, MOKe OUTH O3 0Ooje, IPBEHA, )KyTa U 3eJICHA.

HaxoH nonymapama NOMEHyTe CTPYKTYpe BpIIMMO 1103uB cieaehe pyHkiuje:

static decisionCallback DEC DecisionCallbackFunction

(tDECISIONMOD DecisionEvent* decisionEvent) ;

Onuc pyHkuuje:
e Tun: nokazusau Ha pyHkunjy APP_DrawingData y annukanmonom
CIIojy;
e ApryMeHT: CTPYKTypa ca MO3HIIM]OM 30HE U 60jOM 30HE KOjy Tpeda
NIPUKa3aTH;

e [loBpaTrHa BpujeaHocT : ajpeca GyHKIIH]E Ha KOjy MOKa3yje.

4.3 AnavkauuoHu Moayn

OBaj Moayn je 3aayKeH 3a MPUXBAT MoJaTaka W3 MPETXOJHO MOMEHYTOT MOIyNa H
Bp>KH ayrMEHTAIjy rpaukor nmpukasa OKoJIMHE Ha crneaehu HauuH:

Hakon mro cBu mopamu ca cen3opa Oyay oOpaheHm y HUKUM CIIOjeBUMa W Kajaa
3HaMO TA4HO KO]y 30HY Ha K0jOj MO3UIIH]H U ca KOjoM 00joM Tpeba Jja MPUKaKEMO BO3ady

npo3uBa ce cieneha GyHikuja:

static void APP DrawingData (tDECISIONMOD DecisionEvent*
data) ;

18



[Iporpamcko pjememe

Onuc pyukmmje:
e Tun: void — pynkuja He Bpaha moBpaTHY BpHjeTHOCT;
e APryMeHT: CTPYKTypa ca TAaYHOM IO3UIIMjOM 30HE U 00jOM 30HE KOjy
Tpeba MpUKasaTy,

e [IloBpaTHa BpHjeIHOCT : -
[To3uBoM momenyte (yHKIMje BPIIM C€ MPHKa3 30Ha Ha AMCIUIE]Y KOjU TpHKa3zyje

OKOJIMHY Bo3wia. Ha oBaj HaunMH BO3ady ce Cyrepuilie KOJMKO OJIM3y WU JAJICKO Ce Hajasze

IMPCIIPECKE, Ka0 U IIPCOCTAIN CJ'IO6OI[HI/I IMPOCTOP 3a MAHCBPUCAEKHC BO3UIIOM.
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5. Pe3yntatu

Tectupamwe M UMIUIEMEHTAlLlMja Cy M3BpLICHE HAa LUJBHO] IUIATGOPMU IMPHKa3aHO] Ha

cium 13.

Crnuxka 13 : AMV Alpha board

[Tnatdpopma mocjeayje dYETHpH KamMepe M IIEeCHAeCT YATPa3BYYHHX CeH3opa. 3a
noOujame KOHAYHE CIIMKE Kao W TPUKYIUbakha BPH]JEIHOCTH Ca CEH30pa IMOTPEOHO je

onpeheno Bpujeme. ADAS mnardopma uma tpu VIP (VIP — enr. Video Input Port) nopta 3a
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npujeM Bujea ca kamepa. CBaku mopT UMa JIBa OJICjedKa WiIH ciajca (eHr. Slice - oJcjeyak ) a
CBaKku clajc uMa JiBa nmopra A u b Ha ynjeM y3na3zy mpuMa BHIEO ca Kamepe, Tako Ja jeJaH
VIP nopt Moxe 1a mpuMHu BHieo ca yeTupH kamepe[4]. Micto tako Ha miatdopmu je moryhe
HCLPTATH YETUPH pa3IudmTa BUeo oOjekta. [lox Buaeo 00jeKTOM ce Mmoapa3yMjeBaMo jeIHY
3aceOHY I[jeJTMHY KOja Cce MCIpTaBa Ha JMCIUIC]Yy. JeIHA TakBa I[jeJIMHA j€ HAIPHUMjep HCIUC
TEKCTa Ha IUCIUIE]y U HCKOPHIITNEHOCTH MPOLIecCopa WM ayTMEHTOBAH MPHKa3 OKOJIMHE.

Jla 6u ce mpukaszao BUACO MOTPEOHO je na ce m3Bpiie oapehenu 3ananu (eHr. Tasks -
3amanu). OCHOBM 3amanu cy npuxsat - Capture, cuaXpoHu3anuja Sync sv, oopaga Ha DSP u
npuka3 Buzaea Ha auctuiejy Display sv. Y Capture ce BpIM MpUXBaT BHUJea ca Kamepa Ha
jemHoM Buzeo mopty. HakoH Tora mpenasumMo y ctame Split Tije ce BpIM pa3Blajame BHIEA
Ha YeTHpU ToceOHa JrjeNia KOju IPEeCTaBJbajy ylia3e ca cBake kamepe. HakoH Tora y cramy
Sync_sv BpIIMMO CHHXpPOHH3aIUjy Ja Ou 3a najby oOpaly CBU MOAAIM JOJNA3WIA Y UCTO
BpHujeme Ha oOpany. Kana cy cBa ueTupu BHaea CHHXpOHU30BaHa mojaTke mabeMo Ha DSP,
npenasuMo y crame Alg Synthesis W BpIIe ce cliajara BHINE BHJCA Y jeJAaH BUICO Ka0 U
aITOpHTaM 3a 00paay mojaTaka ca censopa. Hakon 3aBpriene oOpane mpenasumMo y crama
Display sv m Ha qucmiiejy ce MpHKa3zyje ayrMEHTOBaH IpPHUKa3 BO3a4€BEe OKOJIMHE Ca CBUM

NOTpeOHUM 30HaMa.

Tabena 2 : [Ipukas noTpoimke BpeMeHa 1o 3a1aruma

3anamu (Tasks) BpHjeme y MHTHCEKYHIaMa
CHHXpoOHH3allHja BHIEa 10
O6paga va DSP 100
IIpuKas Ha JHCILIE) 30
VKynHO BpHjeMe 140

N3 tabene 2 yoyaBaMo Ja HajBHILE BpeMeHa ojja3u Ha obpany nmonataka Ha JICII-y.
Pasnor ToMe cy aaroputMu Koju ce Ha lemy u3BpiiaBajy. CHHXpOHM3aIMja BUea U MpUKa3
Ha aucruie] he y BehuHu ciyyajeBa UMaTu NpUONIMKHE BPUjEAHOCTH OHMMA Yy Tabenu, IITO
JIOBOJIM 10 3aKJbyyKka Ja Oynyhe onTuMuzaiuje MOTy ce€ OJHOCHUTH jeMHO Ha yHampehemwy

kopuithennx anropurama Ha JICII-y.
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Tectupame je U3BPIICHO HA JBa TECTHA ClIy4aja. Y MPBOM CIIy4ajy o0jeKar ce Hajlazu
ca caMO jeJHe CTpaHe BO3WJA, JIOK y OPYroM TECTHOM CIIyYajy MMamo JiBa JICTEKTOBaHA

o0jexta. Ha cnukama 14 u 15 npukazanu cy pe3yiTaTtu Ha AUCILIE]Y, PECIIEKTUBHO.

Cnuka 15 : Ilpuka3 gerekuuje o0jexTa ca BHUILE CTpaHa
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6. 3aksbyuak

VY OokBHpY paja NpPEeACTaB/bEHO je pjelliekhe 3a ayrMEHTalMjy rpaduykor npukasza
OKOJIMHE Bo3uja. Jla OM Bo3ady Ha LITO JaKIIM HAYMH OMII0 oMoryheHo youaBame Mpenpeka
BPIIMMO HMCLPTABAE 30HA Y PA3IMYUTUM 00jaMa y 3aBUCHOCTH O]l YAaJb€HOCTH IMpepeKa O
BO3MJIa. 300T HEMOTITYHE UMILUIEMEHTAI]e IIHJbHE MIaTGopMe, UCIPTABAKE CE BPIIH Y jEIHO]
00ju, anu JMHAMUKa KpeTama 30Ha U3BpIlIaBa ce y HOTIYHOCTH.

Hcro Tako, y paay je NpeUIOKeH LEHTPATU30BaH CUCTEM KOjU BPUIM NPHUKYIIbake
nojaTaka Ha HWXKHUM CJIOj€éBUMa M BPIIM HBUXOBY 00paay U cilame Ka BUIIUM ciiojeBuMa. OBa
apxuTeKypa Ham oMoryhyje 1a BUIIM CII0jeBH MPOTpamMcKe MOJAPIIKE J00H]y MOJaTKe Ha
BeheM HMBOY arcTpakiyje a CBe y IMJbY HBUXOBE JIakile o0pase.

Moryhe ontuMunsanuje Oyayher paga Mory ce orjgeiaTd y HMIUIEMEHTALUjU
JICLIEHTPAJIN30BaHE APXUTEKTYpe U JI0JIaBakeM KaMmepa 3a JIeTeKIHjy Ijelaka, Kako Ou ce

YIOTIYHUJIA ayTMEHTAallja IPUKa3a OKOJIMHE BO3WIIA.

23



JIuteparypa

7.JInTepaTtypa

[1]JAdvanced driver assistance systems,

http://www.gnx.com/content/qnx/en/products/adas/index.html

[2]Bogdan Kreczmer (2010). Objects Localization and Differentiation Using Ultrasonic
Sensors, Robot Localization and Map Building
http://cdn.intechopen.com/pdfs/10581.pdf Data fusion model

[3]Alan N. Steinberg ; Christopher L. Bowman and Franklin E. White (1999)

"Revisions to the JDL data fusion model"

https://www.researchgate.net/publication/228647797 Revisions_to_the JDL._Data_
Fusion_Model

[4]Automotive machine vision alpha reference board on Texas Instrumensts SoCs

http://www.rt-rk.com/news/195-rt-rk-presents-automotive-machine-vision-alpha-

reference-board-on-texas-instruments-socs

24


http://www.qnx.com/content/qnx/en/products/adas/index.html
http://cdn.intechopen.com/pdfs/10581.pdf%20Data%20fusion%20model
https://www.researchgate.net/publication/228647797_Revisions_to_the_JDL_Data_Fusion_Model
https://www.researchgate.net/publication/228647797_Revisions_to_the_JDL_Data_Fusion_Model
http://www.rt-rk.com/news/195-rt-rk-presents-automotive-machine-vision-alpha-reference-board-on-texas-instruments-socs
http://www.rt-rk.com/news/195-rt-rk-presents-automotive-machine-vision-alpha-reference-board-on-texas-instruments-socs

