MAI'Y

MYPMAHCKUA
APKTUYECKN }
rOCYOAPCTBEHHbIN
YHUBEPCUTET

ABTOMAT3ALUNA NSMEPEHUA CINEKTPAJIbHbBIX
XAPAKTEPUCTUK OCHOBHbBIX BUOOB N TEKCTYPHO-CTPYKTYPHbIX
PASHOBWOHOCTEW ANATUT-HE®EIMHOBbLIX PY[

AsTop: BopoHnH PomaH lNaBnosuny,

CTYOEHT 2ro Kypca bakanaspuaTta
«/HopMaLMOHHBIE CUCTEMBI U TEXHOSOMUN:
nporpamMMHo-annapaTHble KOMMMEKChI
Hay4HbIN pykoBoguTEnb:

LLInbaesa [apbsa HukonaesHa,

KaHOMnOaT TEXHNYECKNX Hayk




MAIY
CTeHA ANA U3y4YeHUA cneKkTpanbHbIX U O i

APKTUYHECKUUAN

XapaKTepucTUK OCHOBHbIX BUAOB U J“"’\ (SRR

TEeKCTYPHO-CTPYKTYPHbIX Pa3HOBUAHOCTEMN
anaTuT-HedeNMMHOBLIX pya
i

briok pernctpauumu
P patl bnok 0b6nyueHusa Y®-namnbl cepun

MIinIMAX™ mopenu
UV-5A n UV-5 DB

MoHoxpomato
p MS2001i

N3ameputenbHasa kamepa



MAIY
Brnok obnyyeHusi n perucTpauum Jmu wyPVACIA

FTOCYOAPCTBEHHbIV
I l YHUBEPCUTET
NCTOYHUNK NEPBUYHOIO
nanyyeHua — Yo-namna (1)

obnacTb pacnpocTpaHeHusi NoToka
NePBUYHOIO N3NYyYeHus,
cthopmmpoBaHHasa konnmmaTtopom (3),

Ha NOBEpPXHOCTM KEPHOBOIro MaTtepuana

(2) — 70MM x 10MM YCTPOWCTBO /15 OCYLLECTBNEHUS
- X

KOHTPONS 3a XOA40M MUCCneaoBaHNN
N aHann3a MecTornonoXeHus,
pa3MmepoB obnactu 1 uBeTta
3aperncTpmMpoBaHHOrO CBEYEHUSA —
Buageokamepa (9)

YCTPOMCTBO perncrpaumm
BTOPUYHOIO N3Ny4YeHUs —
ceetoBog (4)

obnacTb perncrpaumm BTOPUYHOTO
N3nyyeHnsa - 7MM x SMM

1 - UICTOYHMK NEPBUYHOIO YP-n3nyyeHus 2 - uccrnepyembli obpasel| 3 - KONMMUpYHoLLIEE YCTPOMCTBO UCTOYHMKA NEPBUYHOTO YO-
N3nyYeHus
4 - xopnyc-gepatenb Ans cBeToBoaa 5 - BUoeokamepa



OyHKUMM:

U3meputenbHasa Kamepa

perncrpaumm

MepemelleHune KEepPHOBOro maTepuana B
MPOCTPaHCTBE M3MEPUTENbHON KamMepbl peannsyeTcs
3a CYET ABYXYPOBHEBOMN CUCTEMbI ABUMKEHUS:

gdonb _ocu_ X dHaAn3npyetr AdaHHble MO AJIMHE

obpa3ua

80onb_ocu_ Y nposoauUT wmIMepeHue no wnpuHe

obpa3ua

v’ nepemelleHne KepHOBOro MmaTepuana

MAI'Y

. MYPMAHCKUUA
---- APKTUYECKUN .
rOCYOAPCTBEHHbIV

v cgeTtonsonAaunA YHUBEPCUTET
\§ | v pasmeLlleHune ycTpoincTs obayveHns u
~

LBYXYPOBHEBAA CUCTEMA NEPEMELEHUA
KEPHOBOIO MATEPUAJIA




MAI'Y

. MYPMAHCKUUA
w APKTUYECKUA

Cxema ynpaBneHusi CUCTEMOU :
nepemeLleHMeM KepHOBOro matepmvana VRRBERCHTET
B NPOCTPaHCTBE U3MepUTEnbLHON KaMmepbl

LIaroBbI¥ ABUraTeNb

nnata ArduinoNano ¢ 17HS4401
MMKpOKOHTpOﬂﬂepOM 12V nuTaHue LLaroBblii gBUratens ocu X

ATmega328 \ A ' "
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LLlaroeblid gBuratens ocu Y
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KoHueBUK ocu

KoHueBk ocu

KoHueBwk ock Y

ApanBep Warosoro
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ana Arduino Nano

Pa3paboTtka nporpaMmmMHoOro ooecne4yeHus Y 1 0, yﬁ':y

APKTUYHECKUUAN

rOCYOAPCTBEHHbIV
I l YHUBEPCUTET

Ans nnatbl ArduinoNano B cpeae ArduinolDE pa3paboTaHo nporpammHoe obecneyeHmne

Ha Aa3blke C

®dyHKumoHan NO:

nepemelleHne U3MEPUTE/IbHOTO  CTOJIMKA B MPOCTPaHCTBE
N3MEPUTENBHOM Kamepbl C MOMOLLbIO PeryiMpoBaHua nogayu
MUTaHWUA Ha LWaroBble ABUraTenmu

TOYHOE  MO3MLUMOHMPOBAHME  PACMOJIOKEHMA  UCCAEeQYEMOrO
o6pa3La B NPOCTPAHCTBE U3MEPUTE/IbHOMN Kamepbl

BbINOJ/IHEHUE 3a4adHHbIX ﬂpOFpaMMHOVI cueHapues



YcTponcTBo, obecnevynBaroLlee
B3anmMmopgencTeme annapaTtHou
YyacTu cTeHAa c nonb3oBaTenem

MAIY

J,"“,nlllhl.,,,,.un.,"m_,_ MYPMAHCKMIA
M

APKTUYHECKUUAN

TOCYOAPCTBEHHbLIN
| I YHUBEPCUTET

Raspberry pi 3 model B:

* OonepaumnoHHaA cuMcTtema cemencrsa Linux

* pasbem A5 NOAKNOYEHUA BUAEO-KaMepbl

* Hannyme USB-nopTos

* BO3MOXHOCTb YAA/JIEHHOrO NOAKAKYEHUA
K pabouemy ctony c ntoboro ycTponcTea

* HebonbliMe pasmepbl



MAIY
Pa3paboTka nporpammMHoOro obecne4yeHus AW evrcii
J -

ansa Raspberry pi 3 model B [ | D

1 — BbINaaatoLwnmn CNUCOK

Select COM-port:  JiEngine control block: Enter command.

NCNOJIb3yeMbIX B paboTe ycTpowncTB

/dev/tyAMAQ
1

Start Drivers
2 2 — 610K ynpaBAEHUS WaroBbiMu ABUraTeNAMM

Stop Drivers 3 — nosne py4HoOro BBOAAa KOMaHA

4 — 610K KaIMBPOBKM NONOKEHUA N3MEPUTENBHOIO

Initial platform settings: 4 Manual platform control

. CTOJ/INKa B NMPOCTPaHCTBE M3M€pMT€fIbHOl\;1 Kamepbl
Start Djob = All Center Y-right

5 — KHOMNKK paboTbl c BUAeOo-Kamepon (BbiBoA, HA

X-center Y-center X-left X-right
3KpaH M306pa)KEHMFI, Ha4ya/10 daHa/1N3a

Control camera and automatic analysis: M306pa>KeHMFI)

5

6 — KHOMKMU ANA Py4YHOro ynpasieHUA

Start Camera Start core analisis

nepemeweHneEM NM3IMepmTesibHOro CToJinka B
OKHO M0/1b30BATE/IbCKOIO MHTEP®EVCA NPOCTPAHCTBE M3MEPUTENbHON Kamepbl



Anroputm aBTOMaTU4€CKOro
cbopa nHopmaumm o KepHe

YcTaHOBKA
N3MEpPUTENIbHOro
CTONIMKA B Ha4YanbHoOEe
NoNoXeHue

Hannyue
n3obparkeHumn scem
NOBEPXHOCTHU
KepHa

Hannumne nsobpaxkeHni

MAIY

A NYEMACRAS
:
FTOCYOAPCTBEHHbBIV

YHUBEPCUTET

BbiBOA, ]
pe3ynbLTaToB

CmeweHue N3MEPUTENTIbHOIO CTOJ/IMKA Ha

NOBEPXHOCTU KepHa
noocn Y

CmelteHune N3MEPUTENTIbHOTO CTOJ/IMKA Ha
WNPUHY obnactu perncTpaumnm ceeTosoa
NOTOKa BTOPUYHOIO U3ayyeHna no ocn Y

Co3pgaHue, coxpaHeHue n 0b6paboTKa
n3obparkeHnA NoOBEePXHOCTU KepHa

WNpUHY obnactu perncrtpaynm ceeTosoaa
L NOTOKa BTOPUYHOIO U31y4eHNA No OCKU X




AHanun3 noBepxHOCTU KepHa

1) ppasmeHmauyus
u3obpaxeHusi

NcxooHoe nsobpaxeHue
y4yacTka NoBEPXHOCTU KepHa

Ncnonb3oBaHHbIE PYHKLMK:

1) PIL.crop(neBas, BepxHAs, NpaBasn, HUKHAS FPaHULbI
HY»KHOro pparmeHTa n3obparkeHuna)

2) OpenCV.inRange($poTo, HUKHAA rPaHMLA LIBETOBOTO
AMana3oHa, BepXxHAs rpaHmua)

MAIY

M

TOCYOJAPCTBEHHbLIV
YHUBEPCUTET

PesynbraT nepBoro atana ob6paboTkn nsobpaxeHna -
HYXXHbIN pparMeHT dpoTorpadum — COOTBETCTBYHOLLINN
obnactn pacnpocTpaHeHusi NepBUYHOIO YP-U3nyvyeHus

2) ugemosasi
unempayus

Pe3ynbtat BTOporo atana o6paboTkn n3obpakeHns -
MECTOMONOXEHMWS, pa3MepoB 0bnacTu
3aperncTpmpoBaHHOIO CBEYEHUsI Nopoad U MUHEPAoB



MAI'Y

MYPMAHCKUA
APKTUYECKU 3
rOCYOAPCTBEHHbIN
YHUBEPCUTET

ABTOMAT3ALUNA NSMEPEHUA CINEKTPAJIbHbBIX
XAPAKTEPUCTUK OCHOBHbBIX BUOOB N TEKCTYPHO-CTPYKTYPHbIX
PASHOBWOHOCTEW ANATUT-HE®EIMHOBbLIX PY[

AsTop: BopoHnH PomaH lNaBnosuny,

CTYOEHT 2ro Kypca bakanaspuaTta
«/HopMaLMOHHBIE CUCTEMBI U TEXHOSOMUN:
nporpamMMHo-annapaTHble KOMMMEKChI
Hay4HbIN pykoBoguTEnb:

LLInbaesa [apbsa HukonaesHa,

KaHOMnOaT TEXHNYECKNX Hayk




