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ABTOMATHUYHE KEPYBAHHA OIITUYHOIO BICCIO KAMEPHU HA
OCHOBI CUCTEMMU TEXHIYHOI'O 30PY 3 BUKOPUCTAHHSAM
METOAY IIEHTU®IKALI OB’EKTIB 3A KOJIbOPOM

En Machine vision systems are used for the treatment and recognition of different
images obtained from a camera. A vision system is a means of tracking,
monitoring and automatic decision-making in certain situations.

This work is dedicated to the development of a new system of automatic
control pilotless vehicle using a machine vision system, namely its landing offline
on a special sign / symbol, posted on the ground.

The practical application of such systems: pilotless vehicle specified by
coordinates reaches the final destination, using the camera (machine vision system)
finds an appropriate symbol in place of the final position, recognizes it and goes to
land; everything goes offline.

Object detection and segmentation is the most important and challenging
fundamental task of a computer (machine) vision. It is a critical part in many
applications such as image search, scene understanding, etc. However, it is still an
open problem due to the variety and complexity of object classes and backgrounds.

The optimal way to detect and segment an object from an image is the color-
based method. The object and the background should have a significant color
difference in order to successfully segment objects using color based methods.
This work for object detection based on color with using software Python 3,
OpenCV 3, Web Camera, and microcontroller Raspberry Pi 2.

On the microcontroller Raspberry Pi 2, we run a web server written in Python
that provides a web interface, and which listens for commands over the
WebSockets protocol. When it gets commands, it sends them onto the Mini Driver
via serial USB. This is a custom Raspberry Pi camera program we’ve written that
streams JPEG images over the network. It can also stream reduced size images
(160x120) for computer vision.

The efficiency of the system is confirmed by tests on the laboratory bench.

Ru Pazpabotka CHCTEMbl TEXHMYECKOTO 3pEHHS © LEIbIO aBTOMATHYECKOro
YIPaBICHUS  ONTHYECKOM OCBIO KaMeppl C  HCIOJB30BAHHEM  METOZA
uaeHTHPUKAUM 00bEeKTOB 1o 1BeTy. I[IpuBeneHbl anroputMbl 00pabOTKH
n3zobpakenus. Pazpaborana obmas apxutekrypa [10 misa peanuzanuu CUCTEMBI, a
TaK)X€ OMHMCAaHbl OOBEKT aBTOMATH3alMU M TUIHWYHAs 33jJa4a s TeXHUYECKOTO
3pEHHUs.
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Beryn

Cucremu TtexHiunoro 30py (CT3) 3acTocoByroTbcs uisi OOpOOKH 1
po3Ii3HaBaHHs 300pakeHb, OTPUMAHUX 3 Tese-poToanapaTypu, Ta € 3aco00M
CIIOCTEPEKEHHS 1 JPKEPEJIOM JIJIsi aBTOMATUYHOTO MPUNHATTS PIllIEHb B PEKUMI
peasibHOTO Yacy [1,2]. Ilpy nboMy KaHall 30pOBOTO CHPUHHATTA € OJHUM 3
HAWOUTBII BaXJIMBUX JKepen iHdopMalii SK y aBTOMaTHYHUX, TakK 1
aBTOMATHU30BaHUX  (JIIOIMHO-MAIIMHHUX) CHCTEMax YIpaBmiHHI. Tomy
aKTyaJTbHUMHU € 3a/1a4l CTBOPEHHSI CUCTEM TEXHIYHOTO 30py. BOHM BHpILITYIOTHCS
pI3HUMH MeToJaMu: ifeHTU(]IKaIiel0 00 €KTIB, fKa MOJSITae y TOMYy, LI00
BUPI3HUTHU NEBHUI KOHKPETHUM 00’ €KT cepenl oMy moAiOHuX [3], BIAHECEHHAM
0o0’€KkTa A0 TOrO YW 1HHIOrO KJacy, KJIAaCTEPHHM aHaI30M, SIKHIl IOJSITrae B
PO3/UICHH] 3a1aHOT0 HAO0Opy 00’€KTIB HA KJIACU — TPYNMH CXOXKUX MK COOOIO
00’€KTIB 3a IEBHUM KpuTepiem [3].

BuOip ta ehekTUBHICTh BUKOPUCTAHHS METOAY 3HAYHUM YMHOM 3JICKHUTh
B1JI KOHKPETHUX BUIIAQJIKIB.

ITocTanoBka 3agaui

Mera crarti — po3pooutu anroput™m pobotu CT3 Ha ocHOBI
imeHTudikamii o0’ekTy 3a HWoro KoiabopoM (IIpU YMOBI, [0 Kamepa €
0araTokoJIbOpOBOI0) [2] Ta MOKa3aTH €PEeKTUBHICTH HOro poOOTH B CUCTEMI
aBTOMAaTUYHOTO KEPYBaHHS IOJIOKCHHAM KaMepH, ONTHYHA BiCh SIKOT TOBHHHA
OyTH cpsIMOBaHa Ha pyXOMHid 00’ €KT.

Po3pooOka aaropurmy CT3

3amaya BUpINIYETbCS 32 JOMOMOTOI0 IMPOTPAMHOTO  CEpelOBUIIA
OpenCV - 6i6;110TeKH KOMI'IOTEPHOTO 30PY 3 BIAKPUTHUM BHUXITHUM KOIOM, IO
Hajae Hablp THMIB JaHWX 1 YUCEIBHUX aJTOPUTMIB I 0OpOOKH 300pakeHb
aITOPUTMaMH KOMIT'FOTEPHOTO 30py, Ta MOBH mporpamyBanHs Python [4].

Po3B’si3anHsa  3amadi  po30MBAEThCS HaA JICKIIbKA €TaImliB: BUIIJICHHS
MIKCEIIB, BIAMOBIAHUX 3aJaHOMYy OO0’€KTy; BHUIUICHHS KOHTYypaMU 3HaiijIeHi
00'€KTH; 3HAXOJKEHHS KOHTYpY 00’€KTy; MOOynoBa NPSIMOKYTHHKA, B SIKHA
MOTPAILISIOTh BCl TOUKA KOHTYPY 00’ €KTY.

J7is BUZIITICHHSI Ta MOIIYKY 00'€KTIB 32 KOJIbOPOM BUKOPUCTAEMO KOJIPHY
mozaens HSV, mo onmcye KoOmipHMM MpOCTip, 3aCHOBAaHUW HA TPbOX
XapaKTepUCTHKaX KOJabopy: KosipHoMy ToHi (Hue), nacuuenocTi (Saturation) i
sckpaBocti  (Brightness, Value). Jlanuii mpocTip KOJBOpY € HENiHIHHUM.
[Mpoctip HSV (HSI) moxHa BBakaTH ijeaqbHUM 3acO00OM I MOOYIOBH
aNTOPUTMIB 0OpOOKH 300pakeHb, OCKUIBKH B MOTO OCHOBI JICKUTh MPUPOTHUN
onuc kosbopy [1].

Konwoposuii Ton mis moaeni HSV orpumyemo 13 mpoctopy RGB.
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Ha puc. 1 300pakeHo 00 exT (a) Ta pe3yJabTaT po3mi3HaBaHHS 00 €KTy (0)
3a MOMapaH4YeBUM KOJIbOPOM.

6)

Puc. 1. Po3nizHaBanHs  00'€eKTy 3a  IIOMapaH4yeBIM  KOJIbOPOM:
a) 00 eKT 0) pe3ysbTar po3ni3HaBaHHA 00 €KTY
[Ticns inenTudikarii o0'ekTa 3HaIEMO KOOPJUHATH KOO T€OMETPUUHOTO
neHTpa (X; Y) BITHOCHO ONTUYHOI OC1 KAMEpPHU B CUCTEMI KOOPAMHAT PO3UIMPEHHS
KaMepu. 3Hal0UYU TIOYaTKOBY TOUKY(a; D) 3eJIeHOro mpsiMOKYTHHKA, HOTO BUCOTY
(h) # mwupuny (W), 3HaX0TUMO

h w
=a+— r=h+— . 1
r=a 5 ¥ 7 ()

Matouu koopAUHATH 00’ €KTa, JBUTYHH 31HCHIOIOTH TOBOPOTH KaMEPH 32
KOMaHJaMU CHCTEMHU AaBTOMATHUYHOIO KEpPYBaHHSA, aJIrOPUTM POOOTH SAKOL
BUKOPHUCTOBYE BU3HAuUeHI (1) 3HAaUEHHS BIIXWUJICHHS KOOPAMHAT IIEHTpa 00’ €KTa
BiJI IICHTpa KaMepu (ONTUYHOI oci) (puc. 2).

06'ekt

OcHosa Kamepa
Kamepu

CueHa

[BuryH h A -
/

# (x0;y0) - onTuyHa Bicb

OcHosa a) 6)

Puc. 2. a) cucrtema TeXHIYHOTO 30pYy; 0) 300pakeHHs KaJApy Kamepu
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ITpu BTpaTi 00’€KTa 13 MO 30py KaMmepa 3/1MCHIOE CKaHYBaHHS — KYTOBI1
TIEpeMIllieHHs] B TICBHOMY 3a/IaHOMY Jiana3oHi JJIs 3HaXo/pKeHHs 00’ekTa. [Ipu
IOMY B MaM’SiTh TPOTPaMHU 3alMCYE€ThCS OCTAHHE IMOJIOKCHHS KOOpPIWHAT
HEHTpa 00’€KTa: SKIO BOHO 3JiBa — MOYATOK MOIIYKY B JiBI CTOPOHI, SIKIIO
CIpaBa — CIIOYATKy B MPaBiil CTOPOHI /iana3oHy.

Jlnia mpakTU4yHOI peaiizalii alropuTMy CTBOpeHM cTeHn (puc. 3), sSKui
MICTUTh MIKpOKOHTpoJiep Raspberry Pi 2B; mikpokontposep Arduino Mega;
kpokoBi aurynu 28byl-48 3 npaiiBepom ULN2003; BeG-xamepy Logitech;
openCV, Python.

Puc. 3. Jlabopatopuuii crena: 1 - xkamepa, 2 — OCHOBa JJii KaMepH,
3 — IBUTYH KE€pyBaHHS M0 TaHTaXy, 4 — IBUTYH KEPYBaHHS I10
pUCKaHHIO, 5 —  o0epTaJilbHa  OCHOBa  CHCTEMHU,
6 — ocHoBa

JIBa KpOKOBUX JBUTYHU 3/IIHCHIOIOTH IOBOPOTH CTEHAY MO JIBOX OCSX.

[Ipouiec poOGOTH CUCTEMU KEpPYBAHHS IMOJOXKEHHSM ONTUYHOI OC1
NoKa3aHuil Ha puc. 4.

Hageneni Ha puc. 4 rpadiku mokasyrTh 3aJ0BUIbHY 110 TOYHOCTI SKICTh
poOOTH CUCTEMU aBTOMATUYHOTO KEPYBaHHS.

BucHoBkn

Buxopucranus metony iaeHTU}IKaIii 00’€KTIB 3a KOIbOPOM MOXKe OyTH
epextuBHUM i mobynoBu CT3 cucreMu aBTOMATUYHOTO KEpPYBAaHHS
MOJIOKEHHSIM ONTHUYHOI OCi, IO CTEeXUTh 3a pyxomuMm 00’ektom. CT3
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peaiizoBaHa Ha OCHOBI iAeHTH(IKAIl CIeiaIbHOTO KOJIhOPY, Yepe3 SKHUi
BiIOYBa€ThCSl 3HAXO/HKCHHSI 00’€KTa Ta BU3HAYCHHSI KOOPIWHAT MOTO IIEHTpA.
EdexTuBHICTh anropuTMy IIOKa3aHa Ha JaOOpaTOPHOMY CTEHJI B PEXUMI
pEaNBHOTO Yacy.

Kyt, [rpan]

Uac, [c]

Puc. 4. I'padik 3MiHM TTOJIOKEHHSI ONTUYHOI OC1 KaMepH MO BIJHOIIECHHIO
710 LEHTpa 00’€KTa MO TOPU30HTANBHIN (a) Ta BEpTUKAIIbHIN (0)
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