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Abstract

The article provides an overview of trends of
digital radiography, describes the physical
basis of each of the areas, their advantages
and limitations. The existing international,
European and U.S. standards for digital
radiography were overviewed as well. Article
contains conclusions about the applicability of
these standards in Russia.

Materials and methods

A set of international, European and U.S.
Standards were used.

Results

The comprehensive overview of foreign
standards and technology of digital
radiography was performed.

Conclusions

Based on these studies it can be concluded
that the standards for computer and digital
radiography can be applied in Russia without
any contradiction with the existing State

BeepeHune

LUndposas paguorpacdums — 310 Hanpas-
NleHMe Hepaspylwalwulero KOHTPONs, B KO-
TOPOM B KayecTBe MCTOYHMKA UCMONb3yercs
MOHM3MpYlOLLee U3NyYyeHne, a pe3ynbTaTom
KOHTpONA ABAsAeTCA usobpaxerue B yunudpo-
BOM dopmare, NojyyeHHOe C MOMOLbI0 pas-
NINYHBIX LETEKTOPOB, O KOTOPbIX OyAeT cKasa-
HO ;anee.

Lntbposoe nsobpaxeHue — 3To ynopsao-
YeHHbIn Habop nukcenen ¢ onpeaenéHHbIM
3HaYeHWeM MHTEHCUBHOCTM, COXPAHEHHbI B
taiine onpegeneHHoro hopmara. Takoe n3o-
GpaxeHne MoXeT 6biTb MOKa3aHo Ha MOHUTO-
pe KomnbtoTepa, o6paboTaHo, COXpaHEHO B
6ase AaHHbIX.

MOXHO BbI€NNTb TPU OCHOBHbBIX

HanpasneHus undposoi pagmorpacdum:

e CobctBeHHO uudposas paauorpacus (UP).
3apyb6exHoe o6o03HayeHue DR, 4yT0 MOMeT
6b1Tb paclwndposaHo Kak Digital Radiography
(undposas  papuorpacdums) wam  Direct
Radiography (npsamas paavorpadwus).

e KomnbioTepHas paauorpacdus (KP). 3a-
pybexHoe o6o3HavyeHne CR - Computed
Radiography.

® OundpoBKa PEHTFEHOBCKUX NNEHOK.

LUucposas

paauorpacus (LP)

B LUP wu3nyyeHue peructpupyerca nno-
CKONaHeNbHbIM UNN IUHENHBIM AETEKTOPOM.
JIuHeliHble [eTeKTOpbl MMEKT MaccuB [Je-
TEKTUPYIOLWUX 3NEMEHTOB, PaCMoOXEHHbIX
BAONb OHON ocu. [NocKkonaHenbHble JeTeK-
TOpbl NpeacTaBasioT co60M NPAMOYTobHYIO
061acTb ¢ HAGOPOM AETEKTUPYIOLW X IEeMEH-
TOB. IX KOOpPAMHATBI KECTKO AETEPMUHUPOBA-
Hbl. B 3apybexHbIx cTaHAapTax Mcnonb3yercs
obuiee o6o3HayeHne: DDA — Digital Detector
Arrays (MMHenKku undpoBbIX LETEKTOPOB).

LlP npeactasneHa mHoroobpasuvem Tex-
HOJIOTUI U TUNOB AETEKTOPOB.

Cuctemsl LIP pasnnyatorca:

e [lo Tuny petekTupylowero cnos. Moryt
6bITb MCMNONb30BaHbI NONYNPOBOAHUKM UK
CLUMHTUNNATOPLI. B cnyyae nonynpoBoAHM-
KOB NPOMCX0AMUT NpsiMoe npeobpasoBaHue
MOHU3MPYIOLLEro M3yYeHUs B 3NEKTPOH-
HO-AbIpOYHbIe Mapbl. B cnyyae cuuHtMAnA-
TOPOB UMEET MECTO MPOMEXKYTOUHbIA Lar.
CUMHTMNNATOP NOJ BO3/eNCTBUE paguaLum
MCNyCcKaeT BUAUMBIN CBET, TOT Monajaert Ha
dboToaMOn, rAe BOSHUKAKT 3N1EKTPOHHO-/bl-
pouHble napbl. Mony4yeHHbI 3apsag cobupa-
eTCA INEeKTPOHUKON 1 oLuncdpoBLIBAETCSA.

e [lo TWNY AETEKTUPYIOLENA 3NEKTPOHUKU:
N3C, KMOTI, TOHKONNEHOYHbIE TPAH3UCTO-
pbl. TUN 3N1E€KTPOHUKN BAWAET HA AMana3oH
pPEerucTpupyembix SHepruil, pagmalyuoHHyIo
CTOWKOCTb JeTEKTOPOB, MPOCTPAHCTBEHHOE
paspelueHue.

e [lo NpOCTPaHCTBEHHOMY pa3pelleHno — ot
LECATKOB 0 COTEH MKM.

YAK 539.1, 621.3

® [10 OTHOLWIEHWIO CUTHAN LWYM U MO KOHTPACT-
HOWM YYBCTBUTENbHOCTU.

e o ckopocT paboTbl — OT 04HOro M306pa-
EHUA 33 HECKONIbKO MUHYT A0 COTEH W30-
GpaxeHunii (kKaapoB) B CEKYHAY.

e [lo BpemeHMW NoCNeCBeYEHNUA CLUUHTUNNATO-
pa. [laHHblii hakTop 0cobeHHO Heobxoau-
MO YYWTbIBATb NPU KOHTPONE ABWKYLMXCA
o6pa3yos (B AUHaMMUKE).

e [lo AManasoHy TONWMWH MmaTtepuana, Ko-
TOpbIA MOXET OblTb MPOKOHTPONMPOBAH
C Ka4yeCcTBOM He Xy¥e 3a/laHHOro 3a OAHY
3KCNO3MLMIO, NPW 3afaHHbIX Napamerpax
n3nyyeHus. ITOT NnapameTp feTeKTopa He-
06X0MMO COOTHOCUTbL C Npeanonaraemoii
Pa3HOTONMHHOCTBIO  KOHTPONUPYEMbIX
06bEeKTOB.

e [lo dopm-thakTopy 1 pasmepam. Pasnuya-
0T NNOCKWe naHenu u AuHenku. Nx pas-
mMepbl KonebnlTCA oT eAMHUL A0 AeCATKOB
CaHTUMETPOB.

e o pa3pagHoCTU oundpoBKkU. O6bIYHO He
MeHblue 12 6uT.

MpeumyliecTBamn AaHHON TEXHONOTUN

ABNAOTCA:

® HauBbicllee COOTHOLWEHWE CUrHAN/LWym,

a 3HauWUT — HaMBbICLIAA KOHTPACTHAA YyB-

CTBUTENBHOCTb.

BbicoKas CKOPOCTb KOHTPONA, TaK Kak 3a-

4acTyl MOXHO McCNesoBaTh 06BLEKT B pe-

XUMe peanbHoro BpeMeHu.

K orpaHnyeHnAmM MOXHO OTHeCTH:

® HuW3KOe NpOCTPaHCTBEHHOE pa3pelueHune
GonbWWHCTBA cucTeM. Tam, rae paspele-
HMWe BbICOKOE, CKOPOCTb KOHTPOAA cylie-
CTBEHHO MajaeT U yxXyAllaeTca KOHTpacT-
Han YyBCTBUTENBHOCTD.

e CNOXHOCTb WCNOMb30BAHWA B MONEBbIX
YCNOBUAX — BbiCOKasn TpeboBaTeNbHOCTb K
YyCNoBUAM 3KCNyaTaLun.

® HeBO3MOMHOCTb YCTAHOBKW B TPYAHOLO-

CTYMNHbIX, Y3KNX MeCTax.

BbICOKYIO CTOMMOCTD.

KomnblotepHas
paauorpacdus (KP)

KomnbloTepHas paguorpadus — 370 Tex-
HOMOTNsA, B KOTOPOW PEHTTEHOBCKas MNEHKa
3ameHseTcs MHoropasoBoll «hochopHO»
NAacTMHOM, NPOABOYHAA MALIMHA U XMMUKATbI
— CKaHepoMm, HeratocKomn — KomnbtoTepom [1].

Cuctema KomnbloTepHON paauorpadun
— 3TO COBOKYMHOCTb 3aNOMMUHatOWeEN niacTu-
Hbl, CKaHepa ¥ NporpaMmmHoro obecneyeHus.
Cuctembl pasanyarTca no
cnepyoLW MM napameTpam:

e COOTHOLWEHUNIO CUTHAN/WYM.

® [poCTPaHCTBEHHOMY pa3peLleHuio.

e Pa3zpsagHocTN oLUGPOBKN.

e Tuny NpvMeHsEeMON NNacTUHbl — XKECTKas B
KacceTe U rubkas, 6e3 3almnTHOM KacceTbl.

e Becy n rabaputam.

Mpeumywecreamu cuctem KP nepeg

NNEHOYHOWM TEXHONOTNEW ABNAIOTCA:
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BO3MOXHOCTb NpMMeHeHus B
yCNnoBUAX.

OTcyTcTBME Npoleaypbl MPOABKU W 3aKpe-
NAEHUs, TO eCTb XMMUYECKoN 06paboTKu.
BO3MOXHOCTb MHOTOKPATHOrO MCMONb30-
BaHWA nnactuHbl. CywecTBylOT CUCTEMb,
rae naacTuHy MOXHO rapaHTUPOBAHHO UC-
noNb30BaTh 10 25 000 pas.

BblcOKas YyBCTBUTENbHOCTD.

BbiCOKOE NPOCTpaHCTBEHHOE paspelueHme.
LUMPOKMIA AnanasoH BO3MOMKHbIX IKCMO3M-
UM 06bEKTA KOHTPONSA.

nonesblx

K orpaHnyeHusm gaHHon
TEXHOOMMU MOXHO OTHECTU:

MageHne YyBCTBMTENBHOCTUM KOHTPOAA C
pPOCTOM 3HEpPruu PeHTreHOBCKOro usnyye-
HUA. ONTUManbHbIM ANANa30HOM ABAAOTCA
3Hepruun 4o 300 K3B

OuuncdpoBKa peHTTeHOBCKMX NIEHOK

3pecb B KayecTBe AETEeKTOopa BbICTynaeT

peHTreHoBCKas nnéHka. B ganbHeliwem npo-

A

B/leHHasa MNNEHKa CKaHupyeTca cneyuanb-

HbIM CKaHepOM-OLM(POBLLNKOM U TaKUM 06-
pa3om MHhOPMaLMA C NIEHKU NepeBOANTCA
13 aHanorosoro B uudposon dbopmar.

OundpoBLLMKM Pa3nNYaloTCa No Cleayto-

wnm napameTpam:

n

Tuny uctouyHuka cseta. J1o nnbo nasep
cneuuanbHo NoAo6paHHOro CnekTpanbHo-
ro AvanasoHa, nM60 CBeTOAMOAHAA WU
KCeHOHOBas namna.
[eTtektupytowein anektpoHuke: N3C matpu-
ua unm ®3Y.
Tuny ycunutens: NUHeRHbIn nunn norapud-
MUYECKUN.

[lOCTOMHCTBOM [AaHHOW TEXHONOTUW SB-
AEeTCA TO, YTO OHa NO3BONAET NEPEBECTM

aHanoroBblii curHan B uyucdposoi dopmar,

y

TO OTKPbIBAeT BO3MOXHOCTM MNPOCMOTpa

n306paxeHnit Ha KomnbloTepe, 06paboTku U

X

Poccumn

paHeHus.
K orpaHnyeHnssM MOXHO OTHECTU:
Cuctema npu oyndpoBKE BHOCUT AONONHU-
TeNbHY0 MOTPEWHOCTb, K YXKe umetoleics
Ha NpoABNEHHON NNEHKe.
Ha pbiHKe npeactaBneHo BecbMa HeGoJb-
Woe YNCNOo KayeCTBEHHbIX OLM(POBLMKOB.
3TO NPUBOAUT K POCTY LLEH Ha AaHHYI0 Npo-
AyKUKL.
CraHpapTbl ans undposoi paaguorpadun
K coxaneHuto, B JAaHHbIA MOMEHT B
He CcyuwecTByeT CTaHAapToB, pe-

rAamMeHTUpyWnX npumeHeHne UUbPOBbIX
papuorpaduyeckux cucrem. 370 CO3[AET

C

yuwecTBeHHYyto np06nemy, TaK KaK CuUcTembl

LIP HaxoasAT y Hac BCE 6onee WUPOKoe Npu-
MeHeHue.

CR

1ISO 16371-1,-2
17636-2
ASTM E 2446-05
E2445-05
E 2007-10
E 2033-06

EN 14784-1,-2
1435

B cBA3M C 3TUM Ha AaHHbIA MOMEHT efUH-
CTBEHHO MpPaBW/IbHbIM peLeHneM BUAUTCA
6a3oBoe MCMoNb3oBaHWE MEXAYHAPOAHOTO
OnbITa U COOTBETCTBYIOLLMX 3aPYDOEHHbIX CTaH-
napToB.

MoHO BbIA€NUTb TPU rpynnbl Hanbonee
aBTOPUTETHBIX MEX/AYHapOoAHbIX CTaHAaPTOB:
® |SO — mexayHapoaHble
e ASTM — amepuKaHCKkue
e EN — eBponeiickue

Huxe npeactaBneHa cBogHas Tabnuua
3apy6exHbiXx CTaHAapToB no LudpoBoii pa-
anorpacduu.

CraHaapTbl no

KomnbiotepHoii paguorpacum

OCHOBHbIM MeX[yHapOAHbIM CTaHAAPTOM
no KoMMblOTepHON paaunorpadmn B AaHHbIN
MomeHT aBnaetca ISO 16371. Emy cooTBeT-
CTBYeT aHaNOTUYHbIA €BPONeNCcKUIn cTaHaapT
EN 14784.

ITn cTaHAapThl BKIOYAIOT B cebn:

e TepMuHbI v onpeaeneHus.

e Habop WwabnoHOB ANsA OLEHKN KayecTBa CU-
cTem.

e OnpepeneHne knaccos KP u meToamky
oueHkn cuctem KP Ha cooTsetcTBUE TOMY
NN HOMY Knaccy.

e [IpaKkTyeckoe PYKOBOACTBO A/A KAaccu-
tdukauun cnctem KP ana npoussoautenein
1 KOHeYHbIX nonb3oBartenein. PyKoBOACTBO
ANA NepUOANYECKON OLLEHKU KayecTBa CU-
CTeM B MpoLecce 3Kcnayatauuu.

OTmeTM, 4TO CTaHAapT BBOAMT LWecTb
KnaccoB cuctem KP, Kak 1M B aHanoruyHbix
cTaHpaptax I1SO ana nnéuku. Mmeet mecto
COOTBETCTBME K/accoB MAEHKM u cuctem KP
no KayecTBy M3o6paxeHWid. ITo nossonser
KOHEYHbIM MO/Ib30BaTENAM IEFKO OPUEHTUPO-
BaTbCA Npu nepexoje C NNEHOYHOW TEXHONO-
rum Ha KP.

MuHumanbHoe
HOpMUpOBaHHOE
OTHOLLEHUE CUTHA/IYyM

Knacc
cucTembl

130
117
78
65
52
43
Ta6. 2 — Knaccol cucmem KP

AUV~ W N R

Kputeprem npuHagnexHocT K Tomy uam
nHomy knaccy cuctem KP sBnsetca Hopmupo-
BaHHOE OTHOLWEHWE CUTHAN/WyM.

DR

17636-2
10893-7

E2597-07
E2736-10
E2698-10
E 2737-10

1435

standards. As for the standard for films
digitization, it may be contrary to the direct
transfer of Russian Standard num. 7512.
Keywords

Computed radiography, digital radiography,
X-Ray film digitization, direct radiography
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Mpn 3anucy Knacca NpUMEHSIT chepy-
fouyto HoTaumio «IP X/Y». 3necb nog 6ykeoi
‘X’ noHMMaeTcA HoMep Knacca oT 1 Ao 6, NoA
6yKBOI ‘Y’ 6a30BOE NMPOCTPAHCTBEHHOE pas-
peweHune B MKM. lMpun 3anucu knacca cucte-
Mbl TaKXe yKa3blBalOT, KKyl MOTNOWEHHYIO
103y HeobxoamMmo HabpaTtb ANs AOCTUKEHUS
Tpebyemoro COOTHOWEHUA CUTHaN/Wym w
NpoCTpaHCTBEHHOro paspewenns (cKopocTb
paboTbl cucTeMbI).

AMepuKaHCKas  cucTema  CTaHAAPTOB
NPaKTUYECKN HUYEM He OTIUYAETCA OT MEX-
AyHapoaHoi. Tam ncnonb3yeTcsa Ta Xe camas
cuctema Knaccudukaymm, cuctema wabno-
HOB, MpoLefypbl olleHKU. OfHaKo 3Ta nHdop-
Mauuns 3anucaHa He B OAHOM [JOKYMeHTe, a B
YeTbIpéx, CM. Tabnunuy 1.

TaKe CTOUT OTMETUTb HOBBIN MEXAY-
HapoaHbln cTaHpapt ISO 17636. HepaBHO
BbllWa €ro nocnejHas npejBapuTenbHas
pepakuus. B KoHue 3TOro roga unu Havane
cnefyolero BblfeT OKOHYaTeNbHbIN Bapu-
aHT. B 3TOM cTaHzapTe onuMcaHbl MPUHLUMBI
npoBefeHns paanorpaduyeckoro KOHTpons
(PK) cBapHbiXx COEAMHEHUIA C MOMOLLbIO TEX-
HUKu KP n LP.

Cranpapt EN 1435 yctapen u 6yaer 3ame-
HEH Ha ISO 17636.

Cranpaprol Ludposoit paguorpacdun

Kak yxe 6bln10 HanmucaHo Bblle, CTaH-
papt 1SO 17636 onpepenser npuHuunsl PK

CnMCOK NCNONb30BaHHON NUTEpPaTypbI

. baraes K.A., Bapnamos A.H. lpumeHeHune

KOMMblOTEPHOIA pagnorpadmu Ha ocHoBe

nnsa cuctem KP u LIP. Bropbim mexayHapos-
HbIM cTaHaapTom B obnactu LIP sensetca ISO
10893-7. JTOT cTaHAapT noceAwéH PK ceap-
HbIX WBOB CTanbHbIX Tpy6. B cTaHaapTe BBO-
[ATCA TEPMUHBI U onpefeneHns, Tpe6oBaHuA
K 060pyaoBaHMio, METOANKA TeCTUPOBaHWUA,
MeTOAMKa onpejeneHunsa KayecTsa CHUMKOB 1
nx 06paboTkn. Takke CTaHAAPT 3aAaéT Kpu-
Tepuun oT6PaKoBKM 06Pa3LOB N0 Pa3INYHbLIM
TMnam gedeKToB.

B amepuKaHCKUX cTaHpapTax NMpuUBOAUT-
ca noapobHoe MpaKTUYecKoe PYKOBOACTBO
no cucremam LP. B Hux onucaHbl TexHuye-
CKMe acnekTsl npoussofctesa cuctem LP,
BBOJATCA KPUTEPWUW [1A OLEHKM KayecTBa
cucTem, npefnaraertca PyKoBOACTBO MO Bbl-
6opy AeTeKTopa KOHEYHbIM MOAb30BaTENAM,
npuBefeHbl PeKOMeHAauun no yayyleHuio
KayecTBa CHMMKOB, BBOAATCA NOHATUA «MO-
XWX NUKCenen» n MeTOANK ANSA YCTPaHEHUS nX
BAMAHUA. TaKKe B CTaHAApTax OnMcaHbl Wa-
GNOHbI ANA ONpefeseHUs KadyectBa CUCTEM
npv NpoOU3BOACTBE U IKCNAyaTaLnn.

[laHHas cuctema ctaHaaptoB 6e3 Buau-
MbIX NPEnsATCTBMIA MOXKET GbITb MCNONb30BaHA
B Poccun.

CraHpapThbl
no oyndpoBKe NNEHOK

B amepuKaHCKOM cucTeme CTaHAApTOB Mo-
no6Hble [OKYMeHTbI oTcyTcTBYIOT. CyllecTsyer
€AUHCTBEHHbI  COBMECTHbIA  eBpOnencKui

3anNoMVHaLWMX NAACTUH ANA KOHTPONs
CBAPHbIX COeAUHEHNIT HedTe- u
razonposofoB // Ikcno3uyus. Hedtb. Mas.
2012. N22. C. 69-73

N MexayHaponHbli cTaHaapT I1SO 14096.
JTOT CTaHAaApT BBOAMT TEPMUHOJOrUIO, 3Ta-
NIOH TNpOBEpPKM KayecTBa ouudpoBLiMKa,
3a/aéT TpU Kiacca oundpoBUNKOB, onpeae-
nfieT METOAUKW TecTUpoBaHua oundpoBLIn-
KOB Ha NPUHAANERHOCTb K TOMY WU MHOMY
Knaccy.

[aHHbIA LOKYMEHT BBOAUT BECbMaA KECT-
Kue TpeboBaHWA K AManas’oHy ONTUYECKUX
nnoTHocTen (0T 0,5 0 4.5 €.0.M) U NPOCTPaH-
CTBEHHOMY pa3pelleHnto oundpoBLLUKOB.

Mo papy napametpoB I1SO 14096 moxeT
BOWTW B NPOTMBOpEeYMe C NPpUHATLIM B Poccum
cTaHpapTom 7512-82 [2]. B yactHocTu, B FOCT
7512 3anucaHo: «6.1...CnegyeT ncnonb3oBatb
HEeraToCKOmMbl C PeryimpyembiMn spKOCTbIO 1
pasmepamu ocBelleHHOro nonsa. Makcumans-
Has APKOCTb OCBELLEHHOrO MONA JOMKHA CO-
cTaBnATb He meHee 10#2) ka/m?, rae [ — onTtu-
YyecKas NNOTHOCTb CHUMKA...».

MonyyaeTcs, YTO BEPXHIOIO rpaHuULy onTu-
YeCKMX NNOTHOCTEN MIEHOK 3aAaloT BO3MOX-
HOCTWM HEeraToCKOMOB, AOCTYMHbIX HA PbIHKE.
MccnenoBaHus nokasanu, YTO HU OAUH U3
npeanaraembix HEraToCKOMOB He MOXeT ObITb
MCNONb30BaH AN NPOCBEUYMBAHUA NNEHKU C
NAOTHOCTbIO 3.7 W Bblllie, TaK KaK MaKCUMalb-
Has APKOCTb Hanbonee MOLLHOrO HeraTtocKona
(Wilnosol HI “Super”) paBHa 4.7-105 Ka/m>.

B cBA3M € 3TUM JOCNOBHbIV NepeHoC Tpe-
60BaHMIN faHHOro cTaHgapTta B Poccuu Bpsa
NN B AA@HHbIA MOMEHT ABNAETCA BO3MOXHbIM.

2. [OCT 7512. KoHTponb Hepa3spyLwatwuui,
coefMHeHns cBapHble, pagnorpacdmnyeckuin
meToA.
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B CkaHupytoLLee pa3pelleHune oT 25 MKM, cepTudunkat
BAM* no knaccy yyscteutensHoctn IP1/40 ctanpapra
EN14784-1;
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B MuHuManbHble rabapuTsbl 1 Bec - Bcero 21 Kr,
BKJIt0Yas CTUpatoLLLee YCTPOUCTBO;

B Huskoe aHepronoTpebneHue - Bcero 120 Br,
C BO3MOXHOCTbIO paboTbl B TEYEHNE HECKOJIbKNX
4acoB oT akkymynaTopa 24 B;

B Bbicokas HafeXHoCTb - paboTaeT B NoseBbIX
YyCNOBUSIX N B NepeaBMXHbIX labopaTopusax;

B HoBselilwee nporpaMMHoe obecnevexue “X-Vizor”
(cBupetensctso o pernctpaummn Ne 2012610620,
nosgonstlLlee pabotaTb B COOTBETCTBUM C
rOCT 7512,

CTO Masnpom Ne 2-2.4-083-2006,
CTO lMasnpom Ne 2-2.3-561-2011,
P TpaHcHedTsb 19.100.00-KTH-001-10 (c u3m.).

* OepepanbHbll MHcTUTyT UccnepoBanua
n TecTupoBaHua MaTepuanos, bepavH, NepmaHus.
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