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KOTOPBIX YMHpAeT OT JIbIMa, OTHA U Apyrux (akropoB Oosiee 20 ThICAY YEIIOBEK.
Haubonpiiee koaM4ecTBO 4eIOBEUECKUX KepTB HaOmonaercs B Poccuu, Ykpaune u
benapycu. OcHOBHas mpuyuHa TUOENU JIOAEH IpH MoXKape — OTPABICHUE TOKCUY-
HBIMH T'a3aMu.

CaMbIM pacrpoCTpaHEHHBIM BPEIHBIM I'a30M B 30HE 3a/IbIMJICHUS SBISETCS yIlie-
kucibiil raz CO,. B 3aBUCUMOCTH OT KOHIEHTPAIMU OH MOKET BBI3BIBATH YCKOPEHUE U
yroiyOJeHUe JbIXaHUs, pa3lpa)xKeHue, OLIYIICHHE CIAABIMBAHUS TOJIOBBI, TOJOBHYIO
00J1b, TOJIOBOKPYKEHHE, 3aMEJICHUE MYIbCa, PBOTY, IOTEPIO CO3HAHUSA U CMEPTh.

B niepByro ouepenb noxkapHble CTaparOTCs CIIACTH JIFOAEU. [{JIs1 3TOr0 OHU JOJKHBI
o0naiare oneparuBHONW MHGOPMalLIUE O COAEPKaHUU BPEIHBIX Ta30B B MOMEIICHUH,
rae HaxoxasTes moau. Hamu paspaboran MOOMIbHBIA TpUOOp Ui aHATIU3a COAEpIKa-
HUSl BpEAHBIX T'a30B npu noxape. [Ipubop coctout u3 3 QyHKIMOHAIBHBIX OJIOKOB:
JaTYUKH, MUKPOKOMITBIOTEP U CUCTEMA MePEeIayu TaHHbIX.

Cepauem ycTpoicTBa sIBISIETCS AaT4UK yrileKucsoro rasza [1], paborarommii mo
texHojoru NDIR (non-dispersive infrared radiation): uznydenue wuHbpakpacHOM
JaMIIbl B CBETOBOIHOM TPYOKE MPOXOJIUT Yepe3 MOTOK BO3yXa U MomnajaeT Ha uHdpa-
KpacHbIii AeTekTop ¢ ¢puiasTpoM. Yem Oosbiie B Bo3ayiHONW cmecu coaepxkutcs CO;
— TeM CuJIbHee ocitabeBaeT HHPpaKpacHOE U3TyYeHHUE, COOTBETCTBEHHO OMpeeseTcs
Tekyiast konnentpauus CO,. Mndopmarus ¢ JaTYUKOB MOJAETCS HA MUKPOKOMITbIO-
Tep U nepeaaéres no paaruoKaHaly Ha MOOMIBHOE YCTPOMCTBO MOKAPHBIM.

[Tpubop mo3BoJseT MPOU3BOAUTEH 3aMEPhl YPOBHSI COIEPKAHUSI BPEIHBIX ra30B U
TEMIIEPaTypy B MOMENIEHUHU JUCTAHIIMOHHO C TPUMEHEHHEM OeCITUIIOTHBIX aIllapaToB.
Hcnonb3oBath mpuOOp MOTYT MOKapHBIE MTepe] HAYaIoM 3BaKyalluu jroaei. MoHuro-
PUHT BBISBIISIET COIEPKAHUE BPEAHBIX T'a30B U MO3BOJIAET OLIEHUTH OOCTAaHOBKY JJIS
OPUHSTHS petieHus: 00 aJrOpUTME CIaceHus JIIoeH.
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Application of harvesting robots in modern agriculture seems to become a topical
trend in smart technologies development due to the possible increasing of productivity
at low cost. As for the northern countries, they have their own peculiarities which de-
termine particular features of robots needed for agriculture. First of all, there is a need
to grow vegetables in heated and automated greenhouses all year round. Among others,

284


mailto:yeltsin.sv@gmail.ru

OTHU-2019

tomato is one of the most useful vegetables for growing in greenhouse, and it can be
picked up by harvesting robot.

In the current study, an advanced algorithm was proposed for guiding a harvesting
robot to pick up ripe tomatoes according to its red colour as the leading criterion of
ripeness. Convenient facilities and programming environment of MatLab software
package were used to develop and validate the required pattern recognition algorithm
on a base of colour processing and other image processing techniques.

Fig. 1. The main stages of image processing for detecting a group of red tomatoes:
a — initial image of red tomatoes in greenhouse; b — image of separated red colour;
¢ — HSV image; d — final image of red objects.

Final program code was created and compiled using the preliminary MatLab work
to distinguish a group of red round objects from the background of green leaves. The
program code contains a number of instructions and functions for reading RGB colour
images, converting them to greyscale images, using red bar for processing one colour
channel, thresholding the converted images for isolation of the red objects from the
green background. Essential morphological operations were also applied to enhance
the results. The main stages of image processing for detecting a group of red tomatoes
are shown in Fig.1.
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Annotation. For data acquisition from the cardiomonitor, the software is developed. The
software allows to read out data from the device and to analyze the received values. Proceed-
ing from the received results, the corresponding signal of a condition of the patient is formed.
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