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CeMeHHOW (oHA paccMaTpuBaIOT Kak OCHOBY MPOLOBO/IbCTBEHHON HE3a-
BYCMOCTY CTDEHBI, Y CEMEHHOM KOHTDOJTb BO MHOMX DasBUTLIX CTPaHax,
B ToM umcne Poccuvickoi ®egepalm, SBASETCS 3abOTONM roCyaapCTBa.
CemMeHOBOACTBO OBOLLHBIX Ky/IbTYPD B HaLLIe CTpaHe 3aTpyaHeHO Hebsiaro-
TOYSITHBIM [TOYBEHHO-KIIMATYECKIMM YCII0BUSIMIA BOJTbLLMHCTBA PErno-
HOB. [J1aBHOV MpOGIEMON OTPaC/ M OCTAETCS KAYeCTBO MOOMSBOAMMBIX
CemsiH, KOTOPOe He COOTBETCTBYET TPebOBaHMSIM COBDEMEHHOI 3eM/ise-
JS, MPEAYCMATOUBAIOLLErO MCHOIb30BaHMS OHOPOAHBIX CEMSH C BbICO-
KO MOJIEBOM BCXOXKECTbI0. COBDEMEHHBIM YPOBEHb [a3BUTUST HAYHHBIX
BHaHWA MPELYCMaTVIBAET MOVIMEHEHVE MHCTDYMEHTa IbHBIX METOLOB aHa-
JM3a KaYecTBa CEMsH, OT/IMYAIOLLMXCS] BLICOKOU WMHHOPMATVBHOCTBIO,
GLICTPOTON M JIErKOCTBIO UCTOJHEHWS]. Hamy pa3paboTaH v anpobyposaH
METQL DEHTIEHOrPagMYECKOro aHam3a Kaq4ecTsa CeMsiH OBOLLHBIX Ky/lb-
Typ. B HacTosLjee Bpemsi BEOETCS MporpaMmvpOBaHmne, aBToMaTu3aLius
JaHHOro metoga. B 3aMeHy paHee MpyMEHSIEMOro BU3YasieHOro aHamaa
PEHTIEHOIPamMM CEMSIH MPUXOAUT Criocob LIMBPOBOro aHamsaa PEHTTeHOB-
CKVX M306DaXXEHMI B aBTOMATUHECKOM PeExiMe. PaspaboTaH v anpobupo-
BaH MOZEPHV3MPOBAHHBIN MOOrPaMMHO-arrapaTHsI KOMIIJIEKC, pa3pato-
TaH a/IropuTM MPOrpamMMbl, COCTOALLMIA M3 HECKOJIbKVX 9TarioB. Viger
A0paboTka v anpobaLys HOBOrO rPOrPamMMHOr0 00EeCreyeHs [/ aBTo-
MAaTUYECKOro aHa/msa rpagmyeckux aiiioB PEeHTreHobpasoB CeMsIH
OBOLLHBIX KY/IbTYP oA HassaHnem «CopTCemMKoHTpOosIb-1.0». PaspaboTka
Y BHeADeHve MeTogda aBTOMAaTV4eCKOrO aHamaa PEHTIEHOBCKWX M306pa-
DKEHI CEMSH OBOLLHBIX KYJbTYD CYLLIECTBEHHO YCKOPUTL CaM MPOLIECC,
TTOBBICUT €10 MHEGOPMATUBHOCTB M MO3BOJUT M36ABUTBCS OT CYOBEKTUBUS-
Ma, CBSI3aHHOV BU3ya TbHbIM aHam30M PEHTTEHOPaMM.

KIoueBkle CrIoBa: CemeHa, PEHTIeHOrpawis, PEHTIEHCHIMOK, LGPOBON
aHasm3, BbIMOIHEHHOCTB CeMSH, I6CHEKTbI, MDOTOKOJI.
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EMEHHOM KOHTPOJIb BO MHOIMX pa3-
BUTbIX CTpaHaxX, B TOM 4ucle

O0SbLUMHCTBA PEMVIOHOB HaLLIEN CTPaHbl He
61aronpusATCTBYIOT BEAEHWIO MPOMBbILL-
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The seed fund is considered as a basis of food independence of
the country and seed certification in many developed countries,
including the Russian Federation, is care of the state. Seed farm-
ing of vegetable cultures in our country is complicated by adverse
soil-climatic conditions of the majority of regions. The quality of the
made seeds which does not conform to requirements of the mod-
ern agriculture providing uses of the homogeneous seeds with high
field viability remains the main problem of branch. The modern level
of development of scientific knowledge provides application of
instrumental methods of the analysis of quality of the seeds differ-
ing in high informational content, speed and ease of execution. We
developed and approved a method X-ray analysis of quality of veg-
etable seeds. Now programming, automation of this method is con-
ducted. The way of the digital analysis of x-ray images in the auto-
matic mode comes to replacement of earlier applied visual analysis
of radiographs of seeds. The modernized hardware and software
system is developed and approved, the program algorithm consist-
ing of several stages is developed. There is a completion and
approbation of the new software for the automatic analysis of
graphic files of X-ray image of seeds of vegetable cultures under
the name "Sortsemkontrol-1.0". Development and deployment of a
method of the automatic analysis of x-ray images of vegetable
seeds is essential to accelerate process, will increase its informa-
tional content and will allow to get rid of subjectivity, connected by
the visual analysis of radiographs.

Keywords: seeds, X-ray analysis, X-ray image , digital analysis, plumpness of
seeds, defects, protocol.
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NpPOM3BOACTBO  OBOLLHOM  MPOAYKLMU
OonblUe YacTbto BEAETCH B NINYHBIX MOM-
COBHbIX XO3ANCTBAX rpavkaaH.

Poccuiickoin depnepaumn, sensetcs 3abo-
TOW rocynapcTBa, a CEMEHHON CTPaxoBOW
doHA paccmaTprBaloT Kak OCHOBa MPOAO-
BONIbCTBEHHOW HE3aBMCMMOCTU CTpaHbl
[1]. Mo4BeHHO-KAMMATUHECKME YCNOBUS

JIEHHOrO CEMEHOBOACTBa OBOLLHBIX KyJlb-
Typ. KayecTBO NpOM3BOOAMMBIX CEMSIH
OCTaeTCs rMaBHON NPOOIEMON B OBOLLHOM
cemeHoBOACTBe. K TOoMy »Ke 3aTpyaHeH
COPTOBOW 1 CEMEHHOW KOHTPOSb, TaK Kak
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CoBpemeHHOe 3emriefenve, nped-
ycMmaTpviBatoLLiee NMpsIMOI TOYHbBIA BbICEB B
nofie paccaiHbiX OBOLLHBIX KYbTYP, Mpu
OTCYTCTBUW USPEXKEHHOCTU 1 3aryLLeHHO-



CTV MOCEBOB, TPebyeT WCMONb30BaHNS
OOHOPOAHBIX CEMSIH C BbICOKOW MOJSIEBOM
BCXOXKECTbIO. CTaHdapTHble METOObl aHa-
M3a Ka4ecTBa CeMsH He CronHa OTBe-
YatoT cerogHALHUM TpeboBaHUAM 3emiie-
nenvisi. HeobxoaMmMo npuMeHeHre MHCTPY-
MEHTanbHbIX METOAOB, OTNHaOLLMXCA
BbICOKOW MH(OPMAaTUBHOCTLLO, ObICTPO-
TOW 1N NErKOCTLIO UCMONHEHVIA.

PeHTreHorpadvdeckumin Metoq, aHanmsa
KayecTBa MapTuin ceMsiH 1 3epHa, paspa-
6oTaHHbI  coTpyaHvkamm ®PHLL oBole-
BoAcCTBa, Arpoduanydeckoro HUN n
CaHkT-INeTepbyprckoro rocyaapcTBeHHO-
r0 3NEKTPOTEXHUYECKOro YHMBEpcUTeTa
y>Ke B AOCTATOYHOM Mepe mokasas CBOH
ahdekTnBHOCTL [2,3]. HoBble pa3paboTku
obecneynnn CylecTBEHHOE YIly4LLeHue
Ka4eCcTBa PEHTIEHOBCKUX CHUMKOB, Ona-
rogapst MPUMEHEHMIO  MUKPOMOKYCHbIX
PEHTFEHOBCKMX  K3nyyaTtenen [4,5].
[NepcrneKTBHBIM HanpaBIeHNEM Pa3BUTUS
MeTOo[a peHTreHorpadun CeMsH SBNAeTCA
ero aBTomMaTtusauus, nporpaMmmMmHas obpa-
B60TKa Kak OOHOr0 PEHTIEHCHVMKA, TaK 1
nakeTa CHUMKOB C aBTOMaTUYECKUM aHa-
NN30M CKPbITbIX Ae(EKTOB 1 HEAOCTATKOB
[6,7].

MaTtepuan u MeTogsl

Hamn nposoguTcst paspaboTtka 1 anpo-
fauysa HOBOro MporpamMmHOro obecneve-
HuANon HasBaHveM «CopTCeMKoHTpOob-
1.0». lporpamma npepHas3HadeHa AnA
aBTOMATUHECKOro aHanmaa rpadmHeckimx
daiinoB peHTreHobPa3oB CeMSAH OBOLLIHbIX
KynbTyp. [Nporpamma obnapjaeT cnemyto-
LWVMN TEXHNYECKUMU XapaKTepUCTUKaMM:
Tmn 9BM-IBM PC coBmectumbin ¢ T1K;
A3blK — C++; OC — Windows XP 1 BbliLwe;
06bEM Nporpammbl — 2,1 M6.

B 3A0 «OJITEX-Men» coBMECTHO C
HNM npobnem xpaHeHusi Pocpesepsa
pa3paboTaH 1 MPOLLEN YCMELUHYO anpo-
faunto MOAEPHU3MPOBaHHbIN anmnapaTHo-
NPOrpaMMHbI  KOMMMEKC,  KOTOPbIN
COCTOUT U3 PEHTreHOAMarHOCTUYECKOM

AGRICULTURE

Puc. 2. [pocTpaHCTBEHHas OpUEHTaLS PEHTTEHOBCKUX M306paxXeHi ceMsiH orypLa: Ao npo-

rpamMmMHON 06paboTku — CeBa, Mocse — Crpasa.

Fig. 2. Spatial orientation of x-ray images of seeds of a cucumber: before program processing —

at the left, after — on the right.

ycTaHoBku MPOY-2, umpoBOro naocko-
NnaHenbHOro rnpueMHrKa PeHTreHOBCKNX
N306paKEHNI C paspeLleHeM nosyvae-
MOro n3obpaxeHnst 3000x3000 Touek U
nepcoHanbHOro Komnbetotepa (puc. 1). ns
0aHHOrO KOMMeKkca paspadboTaHo Mpo-
rpammHoe obecneveHne «ArpotecT-3.0»
ONA VCCNEfOBaHNS CKPbITbIX AeeKkToB
3epHa N «CoptCeMKoHTponb-1.0» ang
BbISIBNIEHVS [e(DEKTOB CEMSH OBOLLHbIX

KYNBTYP.

PeaynbTatsl 1 o6cy>kpeHve

PaspabotaH anroputMm aBTOMaTU4e-
CKOro UM(OPOBOro aHanmMsa PeHTreHoB-
CKUX M300PaXKEHNI BHYTPEHHEN CTPYKTY-
Pbl CEMSAH, COCTOHLLI,I/II7I N3 HECKOJIbKMX
3TanoB. Hxe NprBOAYM OCHOBHbIE 3Tarbl
aBTOMAaTU3MPOBAHHOMO aHanm3a peHTre-
HOb6pasoB CeMsH nporpaMmmon
«CopTtCeMKoHTponb-1.0».

MNoproToBka n3o06paxkeHus. [nsa nony-
YeHUs aOekBaTHOro LUmdpoBoro obpasa
CeMsiH Heobxoauma npeaBapuTenbHas
umdpposasi 06paboTka N30OPaKEHWIA:

- MaCLIJTa6I/IpOBaHI/Ie OVHaMNYeCKOro
avianasoHa sipKoCTeN N300PaKEHNST;

- nofaBneHune nomex 1 oblee yny4ile-
HNe KadecTBa N300paXKeHNS;

- KOMMEeHcaumsi NCKaxKeHW, 0BycnoB-
JIEHHbIX MOrPELUHOCTSMM U KOHCTPYKTVB-

Puc. 1. lNporpammHo-annapaTtHbivi KOMIIEKC PEHTrEHOorpahum CemsiH,

HWWI npobnem xpaHeHusi PocpesepBsa.

Fig. 1. Hardware-software kompleks X-ray difraction of seeds,
scientific research institute of problems of storage of Rosrezerv.
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HbIM OCOBEHHOCTAMM annapaTypbl Chem-
KW,

VioeHTuchunkaumsa obbexkToB Ha nsobpa-
XKEeHUW. [ns YMCNEeHHOro peLleHnst 3Tom
3apa4n 6bin paspaboTaH M NPOrpamMmHO
peann3oBaH AOCTATOYHO SPMEKTUBHBIN U
ObICTPbIN YMCNEHHbIN MeTod,. B cuny yro-
MSAHYTOW MPOCTPaHCTBEHHOW HepasBHO-
MEPHOCTW NMOTOKa U3JyHeHVs MPU ChEMKE,
JaHHyl0 mpouenypy cnefyeT MNpOBOAUTb
NTEPaTUBHO C YTOYHEHMEM MOPOrOBbIX
3Ha4YeHN SPKOCTN OOBEKTOB M MapameT-
POB CBETOBOrO MOTOKA Ha KaXXAOM Luare.
[ocne TOro, Kak OOBEKTbI BblOAENEHDI,
HeobXxoAoMMO  OMnpefenvTb  MPOCTpaH-
CTBEHHYIO OpueHTaumo obbekTa. [Onga
3TOr0 €CTb HECKOJIbKO pacnpoCTpaHeH-
HbIX CNOCOB0B, B HaCTHOCTU, /19 CEMSH C
y4eToM UX POpMbl MaganbHO MOAXOAUT
€rnocob, OCHOBaHHbIA Ha MOCTPOEHUN Ons
KavKOov 13 HUX annmnconaa Hepumm. ns
JarnbHeNLLIero aHanmaa cemMs MOXHO pas-
BEPHYTb MO rfaBHbIM OCSAM 3naMnconza
NHepuMn (puc. 2).

CuvTbiBaHMe  fedekToB CeMsH.
BaxkHbIM nokasartenem, XapakTepuayto-
LWMM  BMOMOMMHECKYIO U XO3SNCTBEHHYHO
MPUroAHOCTb CEMEHW, OBHapYXXVBaeMyto
pPeHTreHorpa4ecKM METOLOM, SBNSET-
C$1 HEBbIMONHEHHOCTb CEMSIH.

PagpaboTaH anroput™ aHanmsa usob-
PaXKEHUS1 CEMEHWN [N Ka4eCTBEHHOW U
KONMMYECTBEHHON  OLEHKW MnokasaTtens
HeBbIMoNHeHHOCTb. Lllar avckpeTnsaumn
SAPKOCTHOM KOMMOHEHTbI cuUrHana n3obpa-
YKEHWS, 3a0aBaembIi ICMOMb3yeMon anna-
paTypon CbEMKU 1 OLMAPOBKM, MPUHMMA-
eTCs 3a EeOVHWLY W3MEPEHUs SPKOCTK

N306paKEHUSI.

KonnyectseHHas XapakTepucTuka
HEBbINONEHHOCTN — F(A) BbluMCNSETCS MO
dopmyne:

F(A) = 100 xN(A) / S(A),

roe N(A) — cymMmapHOe OTKIIOHeHue
apkocTh, S(A) — nnowagb obnactn A (B
NUKCENsX).

Ha puc. 3 npuBeneHbl 1306parkeHns
CEMSIH C Pa3NYHbIMN 3HAYEHUSAMUN MOKa-
3atens F(A).

[ocToBepHOCTL pe3ynsTaToB aHanmaa.
[MpenctaBnsem NpuMep aHanmsa foBepu-
TeNbHbIX WHTEPBA/IOB A1 Nokasatens
BbIMOJIHEHHOCTb ~ CeMsH  (puc.  4).
[MpoaHann3npoBaHbl OeCATb PEHTreHo-
rpamMm  Noapsia, copepykalivx Mo CTo
cemMsiH Tomata B kaxkaow. [ocne kKakaown
NPOaHaNM3MPOBaHHON PEHTreHOorPamMmbl
BbIMUCNSANN  pasMep  [OBEpPUTENIbHOro
MHTEpPBana C HaaeXHOCTbO OLeHKn 0,95
CpefHero 3HaYeHVs mokasartensd BbInos-



Puc. 3. MNporpammHas Bu3yanm3aLmsi N306paxeH CeMsIH ToMata: HOpMaslbHOe (CieBa), HeBbI-

rosIHeHHoOE (cripaBa) cemsl.
Fig. 3. Program visualization of images of tomato seeds: normal (at the left),
imperfekt seed (on the right).

Puc. 4. [JocTOBEPHOCTL PE3Y IbTaToB aBTOMAaTUHECKOIrO PEHTIEeHOrpapu4eCcKoro aHamsaa CemsiH.

Fig. 4. Reliability of results of the automatic X-ray analysis of seeds.
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OBLLEE SEMJIEOEJINE

HEHHOCTb CEMSIH Kak 019 TEKYLLEN peHTre-
HOrpammMbl (BepXHUA rpadvk), Tak 1 ans
BCEro npoaHann3npoBaHHOrO Maccuea
JaHHbIX, COCTOSILLErO U3 TEKYLLER peHTre-
HOrpamMMbl 1 BCEX MPEOplayLUNX (HUXKHUM
rpadvik). SMMMPUHECKN YCTAHOBEHO, YTO
ONA  CpefHero 3HayeHWst nokasarens
BbIMOJIHEHHOCTb  CEMSAH  KPUTUYECKUM
3Ha4eHrem pasmepa 0,95-0oBepnTENsHO-
ro MHTepBaia MOXHO MPUHATL BENHUHY
0,1. Kak mnokasblBaloT npuBoAUMble rpa-
ukn, ang obecrnedeHrs OOCTOBEPHOCTU
OLEHKM CTeMneHV BbINONHEHHOCTN MapTum
CeMsH JOCTaTO4HO MpoaHanmManpoBaTb 6-
7 peHTreHorpamm, copepxxawyx 600-700
CEeMSH.

3akso4eHre

S eKTNBHBIN MpOrpaMMHo-annapar-
HbIl KOMMJIEKC BCECTOPOHHEro aHanmaa
CEeMSIH peHTreHorpa4eckM MeToaoM —
aKTyanbHas 3afadqa, AN peLleHns KoTo-
pom TpebyeTcs CUCTEMHBIV MOAXOL, Y KOM-
NIEKCHOE MpUMEHeHWe ONONOrNYECKNX,
TEXHUYECKNX U MaTEMATUHECKMX 3HaHWN.
PaspaboTka n BHeOpeHWe meToga aBTO-
MaTW4EeCKOro aHanmsa pPeHTreHOBCKUX
N300PKEHUA CEMSIH OBOLLHBIX KybTYp
CYyLLIECTBEHHO YCKOPWUT CaM MpoLiecce,
MOBBICUT €ro MHPOPMAaTMBHOCTb 1 MO3BO-
UT 136aBUTLCS OT CYOBEKTUBM3MA, CBSI-
3aHHOIO C BM3yaslbHbIM aHaIM30M PeHTTe-
HOrpamm.
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