“ — ONEPATUBHA NPOTPAMA
EBPOMEWCKN CblO3 MHOBALWN 1

EBPOMEVICKW ®OH] 3A KOHKYPEHTOCNOCOBHOCT
PEMOHANHO PASBUTUE

TEXHUYECKA CIIEITU®HUKALIUS

no ITpoueaypa 3a onpegensine na mwneanuTes “Hibop ¢ nyéanuna nokana” ¢ npeamer:

,»M300p HA M3MBJIHATENH 32 BHHIIHH YCIYra 1o ciaeannte o6ocodbenu nosunuu: Odocobena mosuuus
1: ,,OcbmecrBsiBane HA HAYYHH H3CJCABAHHI 33 TEeXHOJOTHYHO XapayepHo pelleHHe 3a
HHTEPAKTHBEH naHea Ha Ymen mkad” — 1 6p.; Obocobena nosunus 2: ,H3cinensane H OLeHKa HA
AJrOPHTMH 32 pa3sno3HaBaHe HA H300pakeHHst W H300pP HA TEXHOJOrHH 32 pasno3HABaHE H
knacupuuupane na uzobpakennn” — 1 6p.”, no gorosop 3a Gessr3mesana nomom BG16RFOP002-
1.005-0319-C01 mo mupoueaypa BG16RFOP002-1.005 ,PaspaGorBane Ha IPOAYKTOBH M
npoussoacTeenn unosanun”, Onepatusua Iporpama ,MHoBamin i KonKypentocnocoonocr* 2014-
2020 r.?

O6ocobena mo3HIHSA 1: ,,OcpuiecTBIBAHE HA HAYUHH H3CJIeIBAHHS 34 TEXHOJOTHYHO XapayepHo

pelienne 33 HHTEPAKTHBEH naHes Ha Ymen mkadg” —1 6p.

H3uckBaHust HA 33/|aHHETO:

PoasiTa Ha XapayepHHAT MOIYJI 32 PeATH3ANHS HA MHJIOTEH NPOEKT ,,YMeH mKap® e Aa npeaocras,
06paGoTH, KOMYHHKHPA H BH3yajusupa uHHdopmauusTa chOpaHa oT OKo/HATA cpeja 'pe3 CBOHTE
KaMepH W ceH3opH 3a Maca. Bpb3kara ¢ Kpaiinusg morpefuren e ce OChbINECTBSIBA NMOCPEACTBOM
CEeH30peH jJucIei, ayaHo H MoOHAHO npuiaoxkendne. OCHOBHHTE H3HMCKBAHHH KbM XaplyepHHTe
KOMITOHEHTH € /12 ¢€ H3MO0JI3BAT XapAyepHH MOIYJIH, eJeMeHTH H KOMIIOHEHTH, KOHTO ¢a CbBPeMeHHH,
MOTAT JIECHO Aa OBJAT HAMEPEHH HA Na3apa H OTroBapAT HA TEXHHYECKHTE H3HCKBAHNS ONHCAHH I0-
[10J1y 32 BCeKH KOMIIOHCHT.

OcunoBHATA HeJ HA H3CJACABAHETO € Aa ce HAMepsT NOAXOASIIH XapAyepHH KOMIOHEHTH 3a
peaH3anuATA HA NIUIOTHUSI NPOEKT ,YMeH mwkad®, KOHTO /a ¢a CHbBMECTHMH €IHH € JApYr M /a
MO3BOJIABAT TAXHOTO CBbP3BAHE B €/1HA CAMOCTOATE/IHA H YCTOHYHBA CHCTEMA, KOSITO /1a Y10BJ/IETBOPH
HAN'BJIHO MOCTABCHHTE OT MPOEKTA LEJIH.
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bnokoea cxema na yeayeama ,, Ymen mikagh“

Onucanue HA XapyepHHUTE KOMIOHEHTH:

o Kamepa — eqna uau noBevye KaMepH, pa3no/iodkeHH BbLB BbLTPEIIHOCTTA Ha mmKada.
WMspppuBar 3acHeMaHe HA HBeTHH H300pakeHHs: B pacteped Gopmar.,

o [Ilanen Be3Ha — maHe//Be3HA MO3BOJSBAT H3MEPBAHETO HA TEIVIOTO HA MOCTABEHHTE B/y Hero
NpoAYKTH. JloNbJIHHTEIHO NPEAHMCTBO € BU3YAJIHA HHAHKAILHS B/y MAHCIA Ype3 CBETOAHOAH
HJIH JPYTrH BH3YAJIHH CPEACTBA.

*  MiHH KOMIIOTBP — MAJXBbK KOMIIOTHP MO3BOJISIBAIl HHCTAJIHPAHETO HA JoKajen codryep B
wkada, KAKTO H cbXpadvennero Ha Jokaauu Janun. Heobxoammo e ga mpegocraBu
Hutepdeiicu 3a cBbpP3BaHe KbM BCHYKH 0CTAHAIH XapPAYepHH €JJeMeHTH, KAKTO H Bb3MOKHOCT
3a Bpb3Ka ¢ UHTepHeT.

e Censopen JuciUieii — NO3BOJISIBA Peajin3alHsATA HA HoTpedHTeICKH HHTepdeiic 3a ynpasJjenue
HA cHCTeMAaTa.

e MuxpodoH — onnHOHAJNEH, MO3BOJIABA 3BYKOBH HHAHKAIMH OT CHCTEMATA

e T'oBopuTen — onuuoHaeH, N03B0JISIBA N101ABAHETO HA IVIACOBH KOMAHAH KbM cHCTEMATA

TexHHuecKH H3NCKBAHISA 32 XapAyepHITe KOMIIOHEHTH
1.1 Kamepa
a) Pesomonnsi: munumym 800(H) x 600(V)

b) Pasmep na cenzopa: munumym. 1/2,7°* — makenmym 1/3,6%

c) Jlema: MEHEMYM 1MM — MAKCHMYM 3MM

d) OcBeTeHOCT: MHHHMAJIHA HY’KHA 0CBETEHOCT 32 HopMaaHa paborta 0,05Lux
€) Komnpecusi: Mjpeg nin H.264

) Ceop3anoct: munumym USB2.0

g) 3axpanBaino HanpexeHue: SV

h) Koncymanus Ha Tok: makenmym 300mA

i) Patorua remneparypa: ot -10°C o +50°C

i) Pazmepu: makenmasanu pasmepu S0mm x S0mm x S0mm

k) Homabp:xann onepaunnonnu cucremu: Linux, Windows 7/8/10

1.2 Tlanen Besua

a) Be3nara TpsdBa ga nokpusa miomra Ha padra
b) Tounoct: +/- 30rp
¢) Maxcumanna maca: 20kr

d) Pesosronns: 10rp
e) Hurepdeiic: I2C nian SPI
f) Bpeme 3a peaknus: <lcexkynaa

1.3 Cemnsopen aucnJeii
a) Tun: RGB LCD

b) Junaronaj: MEHEMYM 7 pearupauy Ha Jonup
c) Pesomonns: muanvym 800(H) x 480(V)
d) Hpst: munumym 24 6ura
e) Kontpaer: munnmym 500
f) SIpxocT: MHHHMYM 250cd/m’
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g) brea na suaumoct: munumym 140 rpagyca mo xopuszonrana 1 Munumym 130
rpajyca no BepTHKaja

h) HuTepdeiic 3a rpaguunara vact: DSI non HDMI

i) Hurepdeiic 3a ronupa: 12C nin USB

i) Temneparypa na ynorpe6a: or -20°C go +50°C

k) Kupor na noacserkara: muaumym 20 000uaca

1.4 MuxkpodoH (onyHoHAIHO)
a) Yecroren o6xpat: 40Hz - 16 KHz
b) Hnrepdeiic: USB
c) Pasmepu: ve no-rosiemu ot 25mm x 25mm x 15mm

1.5 T'opopuTes (ONUHOHAIHO)

a) Momnoct: muaumym 1W
b) Hurepdeiic: USB win HucKovecToTeH ayjHo CUrHAJ
c) Pasmepun: ne mo-rosiemu ot 35mMm X 35mMm x 15mm

1.6 Muun KoMIoTHp
a) Ilpouecop: 4 sgpa

b) H3uncanreHa MOIIHOCT:
a) Menounciaenn wzumncaenns (Dhrystone): munmvym 2 000MIPS
b) H3uncnenns ¢ nuapama saneras (Whetstone): muanvym 750 MWIPS

) RAM: munumym 1GB
d) Hamer/HDD: munamym 64GB
€) Mpexa: xkuuna - Ethernet munnmym 100Mb/s, 6edxnuna — Wi-Fi 2,4GHz
802.11b/g/n
f) IToproge:
a) 1 x HDMI
b) 1 x 3,5MM ayauno uzxoq
c) 4 xUSB 2.0
d) Ethernet
e) CSI - Camera Serial Interface
f) DSI - Display Serial Interface
g) Hopabpaann nurepeiicu: 12C, SPI, UART
h) Paszmepu: e no-rojgemu ot 250mm x 250mm x S0Mm

HE: Ilocouenume mexuuuecku u (l)yHK!{M()H(UlHH XAPAKMEPHCMUKIL H{ X(IPQVEIJIIIIIIIE KOMROHEHmMU CQ
MUHUMAIIHO HIUCKYeM U,

PesynraTu
B pesyarar o1 H3c/eABaHeTo € Heo0XoaHMo Ja Obe H3rOTBEeH IMHCMEH JOK/IAX BRIIOUBAIL:
e OnucaHne HA H3C/EABAHUTE XapAYepHH KOMIOHEHTH
e TlpumepHa cXeMH HA CBbP3BAaHE HA Xap/lyepHHTe KOMIOHEHTH BKIouBama 1 Opoii kamepa, 1
6poii manes, 1 6poii MHHE KOMIIOTBLP, 1 Opoii cenzopen aueniei
e Ilpumepna cxemn HA CBbP3BaHe HA XapAyepHHTe KOMIIOHEHTH BK/IIouBama 1 Opoii kamepa, 1
Gpoii manesn, 1 6poii Mmuun KommoTsp, 1 6poii cenzopen gucnaeii, 1 6poii Mmuxpodon, 1 6poii
BHCOKO-TOBOPHTEJI
3
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e Ilpumepna cxeMH HA CBBP3BAHE HA XapAyepHHTe KOMIIOHEHTH BKJI0OuBama 2 Gpos (manm
mopeve) Kamepu, 2 opost (wanm nosewue) manenn, 1 Gpoii Munu KommioThp, 1 Gpoii cenzopen
JHcnei

° TexunuecKH XapakTepHCTHKH 3a BCSIKA OT cxemuTe U Heobxogumute uHTepdeiicn u
KOMIIOHEHTH 32 CBbP3BAHE

e PesyaraT oT TecToBe HA CXeMHTE H BCEKH €IHH KOMIIOHEHTH OT THX.

Obocobena nmosnmus 2: ,,M3cieBane H oueHKA HA AJCOPUTMH 33 pa3no3HABAHE HA H300pPAMKEHHs] H

H300p HA TEXHOJIOTHH 3a pa3no3HaBane H KiaacHgpumupane na nsodopamenns — 1 6p.”

Hsnexkpanus Ha 3a1aHHeTO:

Heara Ha m3cieaBaHeTo € Aa ce onpexeJH HAM-ONTHMAJECH MATEMATHUYECKH AJITOPHTBM 32
pasnosHaBaHe Ha H300paskeHHsi HA NPOIYKTH, KOIHTO MOke Aa Kiacupuuupa u300pakenus
ABTOMATHYHO M0 NPEABAPHTEIHO 3a4aJeHH THIOBE/KATErOPHH NPOJYKTH.

AdropurMure we 5LAAT H3MO/I3BANM B NHJIOTEH IPOEKT 32 peaju3aunus Ha ,ymMen wkad®, koiito
MOKeE a pa3sno3HaBa [POAYKTHTE HOCTABEHH B HErO,

HIkadnT cHALPAKA €1HA HIH NOBEUe KAMePH, Ype3 KOHTO Hie ce 3aCHeMAa HeroBoTo chabp:kanne. Ha
0asa Ha HANpABEeHHTE OT KaMepHTe CHHMKH € Heo0XOAHMO /A Ce H3BbPIIH AHAJH3 Wpe3
MATeMATHYECKH AJCOPMTMH 33 paslno3HABaHe HA H300pakeHns, 32 Ja ce NOCTHIHE ABTOMATHYEH
nporec HA WIEHTH(HKALHA HA NMPOAYKTHTe nocragenn B wkapa. Kamepure me 6naar nocrapenn
Taka, e ja Morar Ja o0XBaHAT HAKH-roJisiMa BHIHMA YACT OT CHABPKAHNETO HA MIKA(A, KAKTO H HA
BCEKH 0T NPOAYKTHTE.

H)’?KIIO € 1a ce OTﬁeJIe?i{l[, Y€ AHAJIH3HPAHHTE CHHMKH 1€ CbABPKAT N0BeYe OT ¢AHH NPOAYKT,

C'bll(() € Ba;KHO Ja ce OTﬁE.J'[e}]ﬂl, ue ajlropuTrbMbT TpﬂﬁBa Ja HMa BB3MOXKHOCT 34 CaMOOﬁy‘lEH!lC,
KAKTO NpeaBapHTEIHO, TAKA H 110 BpeMe HA H3MOJ3BAHETO HA npoToTHna. CaMDOﬁy‘lEHHETO e ce
H3BbLpHIBA 'Ype3 NoJaBaHe HA IoJsIM 6p0ﬁ NnpeaABapHTe/IHO HANpPABCHH u306pa>xemm, KOHTO cCa
KOPEeKTHO OTHECeHH KbM ¢1HH HJIH oBeYe NPOJAYKTH.

AJsropuTmuTe me 6BHAAT H3MOIZBANN KAKTO H HA JIOKATHHS co(Tyep pasmoioden B yMHHSI mKad),
TAKA M HA KJaya maargopmara, KbM KOATO Toii e CBbp3aH.

OCHOBHH H3HCKBAHHSI

® MaremMaTHYECKHAT AJTOPHTBLM TPAOBA 12 NO3BOJsIBA caMooby'ueHHe, Upe3 NpeaBaPHTEIHO
3a/a1eHn  H300paKeHns HA NPOAYKTH, KOHTO €A KOPEKTHO OTHECeHH KbM oONpeaesien
THII/KATeropusi NPoaYKTH

® AuropurbMbT TPGBA A2 CNAAA KBM KJACH(QHIHPALL THI AACOPHTMH 32 caMoo0y4enue

®  AaropurbMbT TPsOBa 1A 103BOJISIBA AHATH3 HA H300PAKEHH ¢ HHCKA Pe30.TI0NMS, MHHHMYM
640x480 nukcena

® scueasanero c/ieBa 1a ce H3BBLPIIM B/y MHHHMYM 3-5 pasjinunu BHAA AJrOPHTMH

4

........... www.eufunds. b,

Hpoexm BG16RFOP002-1.005-0319-CO1 ,, PaspaGomeare na npodyxmosa wnosaius ont , HET-ChPD.HET” Q01" hurancupan om Onepanusna
npozpanta ., Hiosayuu u konxypermocnocobnocn ™ 2014-2020, cochunancupana om Eeponetickua cvioz upes Eeponelicxun dhond 3a pecuonano
passumue. Lianama omeogoprocn 3a cvdvpicaruemo na 0oxyasenma ce nocu om , Hem-Copeh.Hem” OO/ u npu Huxaxet odcmosmenciiga ve
MOJMCe Oa ce NpueMa, ye mo3i QOKYMeNI OMpazasa ounpuaanomo emanosiige na Egponeiickus cvioz u Vapaenssatyus opean.



HMicnensannre AJIOPHTMH [da ca HAYYHO OﬁOCHOBaHIl, YTBLPACHH [[yﬁ.ﬂll‘[[—[O, aa HMar
HCTOpHS Ha NPAKTHYCCKO NPHJIOKeHHe H Ja ¢a C¢BOOOHH 3a H3IOJI3BaHe Oe3 Hyxaa OT
3amianiaHe Ha JTHOEH3H WJIH NATeHTH

,[[ﬂ MorarT ga ﬁ'bﬂaT HMIIJICMEHTHPAHH HAa NPOTrpaMHHA €3HK Pyth()]l, R niu ekBuBajienTen

Kpurepuu 3a ounenka

® bop3oneiicreue — BpeMeTo (MINIHCEKYHOU) 32 KOETO AITOPHTBMA pelwiaBa npodiema cJiel
MoAABAHE HA BCHYKH BXOJHH MapaMeTpH

® TouyHocT — CHOTHOWIEHHETO (HPOUeNn) HA YCNEHIHH/HeyCHellHH pellieHHsl Ha 3a/1a4ara 3a
onpe/eseH Opoii NPOH3BOJIHH ONHTA

® (CamooDyueHne — KOMILUIEKCeH Kputepun (mouku, ckaia om 0 oo 10) BriwuBam Bpemero,
pecypeHTe H KOJHYECTBOTO JAHHH HeoOX0HMH 3a H3BRBPIIBAHE HA cAMO00YYEHHETO

® Pecypcn — ycpeaneHo mnpouecopuo Bpeme (#porenmt) n namer (mezadaiim/MB), wourto
KOHCYMIpA AJIFOPHTHMA 110 BpeMe Ha PelIaABAHETO HA 3a1a4a

®  ClosKHOCT — CJIOKHOCT (Hpouennt) HA pean3anis Ha aAJIropHTbLMA

® HaauuHoCT — AAJH HMA HAJMHYHH TOTOBH cOpTyepHH OHOJHOTEKH H/HIH YCJYTH, KOHTO
MOUTBUKAT ANrOPHTHEMA H 32 KOH e3HIu (nocousa ce ¢ OaHe W pefhepennun KoM
OubtuomeKUme, aKo CHI{ECHIBY ()

PesyaraTu

B pezyarar oT nicieaBaneTo e HeoOX0AHMO /1a Objie H3TOTBEH NMHCMEH [OKJA/] BRIAIOYBALL:

Ounucanne u 0630[) Ha H3CJICABAHUTE aJAIrOpHTMH
AHAJn3 HA npeaHMceTBaTa H HEAOCTATHIHTE HA BCEKH AJITOPHTHM
Anajin3 Ha NPARKTHYCCKOTO HNPHJIOKECHHE HA BCEKH AJITOPHTHBM

K.nacm])mcamm Ha H3CJIEeIBAHHTE aJrOpHTMH, aK0 € NPHJ0KHMA (Hanplmep: .FIHHEIUIHH,
KBAAPATHYHH, ,[l"b]]BETﬂ/CHl[C']:-l].[[, HEBPOHHH MPEXKH H T.H.)

OneHka HA BCeKH OT H3C/IeIBAHNTE AJTOPHTMH N0 3a/1aJeHHTE KPHTEPIH
IMpenopsku 3a n300p Ha HAli-NOAXOANI AJOPHTHEM/H 3a PelIaBaleTo HA 0CTABEHATA 3aa4a

HI)EI’ID[)'LHH 34 H3MOJI3BAHEC HA CO(l)Tyelel OHOIHOTEKH 32 HMILJIEMEHTALIHSA HA AJTOPHTMHTE.
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