Texnosorust 2D o0padoTkn u Buzyanuzanuu ''Michelangelo"
( 4-s1 vacTb Texnonornu "Mukpocekynanasi Penrrenosiorus - MSR™ )

ornepexxaer npousBoaurtesaei X-Ray cucrem Ha mokoJieHus !
Mocksa,. 07.2024r. Asliapos E.M.

"XVIII Becepoccuiickuii HANMOHAJIBHBII KOHIPecc JIy4YeBbIX JHATHOCTOB U TepPaneBToB -
"Paguonorusn-2024", npomemmmii B Mmae 2024r. B CKOJIKOBO, TPUHEC HOBBIC JAHHBIE 110 TIEPEXOTY
"TsKeN0ro" peHTreHOBCKOT0 000py/J0BaHMs Ha HOBBIM TEXHOJIOTMUYECKUN YPOBEHbD.

OpHMM U3 BeAyLIMX UHOCTPAHHBIM IPOU3BOINUTENIEM BBICOKOTEXHOJIOrHUecKoro X-Ray
obopynoBanus - pupmoit CANON MEDICAL SYSTEMS (6siBmas Tosiba) Oblia mokazana HoBast
TEXHOJIOTHUS YIIYUIICHUsI Ka4eCTBa BU3yaIn3anu n3o00paxennid, noxydeHHsx Ha CT u Angio cucremax
C HOBBIMU BBICOKOpa3pematromuMu X-Ray nerekropamu (pa3mep siueiiku 250 MUKpOH).

Heo6xomumocTs cepbe3Hoit 00paboTku MmoaydeHHbIX X-Ray n300paxeHnii BI3BaHO 3HAYUTEIIbHBIM
yMeHbllIeHHeM X-Ray 0361, perucTpupyeMoil Kax/IbIM 3JIEMEHTOM JIeTeKTOpa (YBETUUEHUE Pa3peLIeHUs
B 2 pasa - nepexoo ¢ 500 0o 250 mukpon Ha nuxcenvb oemexkmopa - NPUBOJIUT K yMeHbIIeHUI0 X-Ray
JI03bl Ha MHUKCEJb JETEKTOpa B 4 pa3a), 4YTO MPUBOAUT K MOSBICHUIO 3HAYUTEIHHOIO IIIyMa B
M300paKeHUH.

BoT Kak BBITIISIST UCXOMHBIC Kaaphl cpe3oB popmarom 1024x1024 B akcnanbHOI (CBEPXY) U
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(bpoHTaNBHON (CHI/I3y) MPOEKIMSIX: CJIeBa JI0 U CIpaBa mociie 00paboTKU MO TEXHOJIOTUU "AICE".



Ha nocnenyromem kaape nokasan Habop u3 31neMeHToB kapaunonorudeckux CT u3oOpaxeHui,
nosrydeHHbIX Ha HoBelmeM CT anmapare “Aquilion Precision” ¢upmer CANON B 2024 rony,
paspernienne pekoHcTpykinu 1024x1024 pix, npomeamiux 00padoTky mo texnosioruu ""AICE":

Canon

Jlst cymmecTBeHHOTO yiydmenus nzoopaxenuit pupmoit CANON npumeHeHa TeXHOJIOTUS
00paboTKN N300paKCHHUI HEHPOHHBIMHU CETSAMH C aaNTHPOBAHHBIM MEXaHU3MOM OOyUEHUS -
AICE (HUnmeepuposannulii unmennexkm) - "'1-it ¢ mupe pescum evicokoit wemkocmu - Hi-Def"’,
YTO MOKa3aHO Ha 00BEACHEHHOM KaJpe JJIsi CPAaBHEHUS:

Cnesa - pe3ynbTar pekoHCTpykuun CT CrpaBa - To e U300pakeHue cpes3a HO yxkKe
anmapara “Aquilion Precision” CANON 00paboTaHHBIN MO TEXHOJIOTUU 00y4aeMBbIX
(pexoncTpykius popmarom 512x512). Heliponnsix ceteir AiCE.

Hwxe npencrasinen 2 cpe3a u3 DICOM uccnenoBanus, nposeaenHoro B 2003 roay Ha CT ¢upmbl
Siemens, pa3pemienue pekoHCTpyKIMH hopmaToMm 512x512, npomeammx
2D Oébpabomky u Buzyanuzayuro no mexnonozuu ""Michelangelo” ("MSR").
/ BbIBOJIBI IpeAIaraeTcs JefaTh CaMOCTOSTENbHO MPOCMATPUBAIOIINUM IaHHYIO HH(pOopMaLuio /



Jlig HarnsgIHOTO MpecTaBieHus kauecTBa Busyanusanuu CT usoOpakeHuit npeyiaraetcst Kajap u3

npesenrtaryn "' Texnosorus u [Ipoext MSR-2024":

CpaeHumenbHblie mexHonoaul X-Ray CT ¢pupmbl Canon
“Aquilion Precision” u mexnonozuu "MSR”
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BHu3y :
U3o6paxeHue cpe3a X-Ray CT
¢upmbl SIEMENS c paspeweHuemM
500 um npedbidyuie20 NOKoJIeHUsl,
npowedwezo 2D O6pabomky u
Bu3syanu3sayuro Ha KoOHeelepe

“Michelangelo” (“MSR “)
( MukpoCekyHOHasi PeumzeHonozusi )
Bu3syanu3ayusi 6osiee yemkasi 4Yem
Ha camom nepedosom CT CANON!

U3obpaxeHue cpesa ¢ X-Ray
CcT “Aquilion Precision”,
pupmbl CANON, pekoHempyKyusi
8 pexxume 512x512 (cmaHdapm),
0bpabomaHHbIl Mo mexHonoauu
oby4Yaembix HeUPOHHbIX cemeli
AiCE
(lhmezpuposaHHbIl uHmennekm)|
YMeHbweHue 00361 ~ 30%

CpasHeHue TexHosio2ul
Norm - Canon - MSR

®oKycHoe nsmHo ( um )
Norm - 600 x 700
Canon - 400 x 500

MSR m - 100 x 100 min

- 150 x 150 max

HAyelika 0emekmopa ( um )
Norm - 500 x 500
Canon - 250 x 250
MSR - 100 x 100

Mampuya demekmopa
Norm - 256 x 900
Canon - 160 x 1792

MSR - 3000 x 5000

Mampuua pekoHcmpyKkyuu
Norm - 512 x 512
Canon - 1024 x 1024
MSR - 2000 x 2000
u paspeweHue ( um )
Norm - 500 x 500
Canon - 250 x 250
MSR =< 100 x 100

YMeHbuweHue 003bI

MSR e 20 pa3!

AHanoru4Ho ¢ nosblieHreM paspemienus X-Ray nerekropa B CT, pupma CANON yBenuunia
JMHAMUYeCKOe pa3pelleHre auruorpagpuieckoro X-Ray nerekropa, yBelIn4uB TUHAMUYECKYIO
Busyanu3aiuio ¢ popmara 1024x1024 no 1200x1600 pix - mepexon ¢ kaapa pazmepom 1MpiX B kaap

pa3zmepom 2Mpix.

Kanp c Hoeiimero anruorpaguueckoro annapata CANON “Alphenix Core+” B
dopmare 1200x1600 pix, npomeniiem oopadotky no Texnonorun ""AICE" B 2024 roay, moka3zaH CHH3Y:



http://www.course-as.ru/download/pdf/X-Ray_AS-MSR_2024.pdf

[Janee npencrabiieHa aHTHOTpadudeckas cbeMka B popmare 1024x1024 pix, mpoBeaeHHAs
B 2000 rony Ha anruorpade GE, uzBneuennas uz DICOM doaiina, u npomenmmas 2D Oopadomky u

Busyanuzayuto no mexnonozuu "Michelangelo' ("MSR'") 8 DSA pexxume Bu3yann3amum.




JUist HarJIsITHOTO MPECTABICHUS KaueCTBa BU3YaTH3aIlM aHTHOTPpahUIECKUX CepUil pesiaraeTcs

kazap u3 npezentanmy "Texnosorus u [lpoexkt MSR-2024"":

CpasHumersnbHble mexHosio2ulu X-Ray Angiography
¢upmbi Canon “Alphenix ” u mexnonozuu "MSR”

2024 r.

DICOM cTtaHuus
“Michelangelo”

Ceepxy :

usobpaxeHue ¢ aHeuozpagha “Alphenix”
CANON, obpabomaHHbIli MO mexHornoauu
obyyaembix HelpoHHbIx cemell AICE
(UHmeepuposaHHbIl UHMeNIeKm

Cnesa:
u3obpaxeHue c aHauoz2pagha pupmMbI
GE (30f1), npowedwezo koHeeliep 2D
O6pabomku u Busyanuszayuu DICOM

(MuxpoCeKdeHaﬂ PeHmaeHonoeun)
BuOHbI omnu4usi 8 Ka4Yecme

BeiBOa:

CpasHeHue TexHosio2ull

Norm - Canon - MSR

<DOKyCHoe nsgamHo ( um )
Norm - 600 x 700
Canon - 400 x 500
MSRm - 100 x 100 min

SA4elika demekmopa ( um )
Norm - 300 x 300 (D)
Canon - 250 x 250 (D)
MSR - 100 x 100 (D)

Mampuua OemeKmopa
-1 1
Canon - 1200 x 1600

MSR - 3000 x 3000
- 3000 x 4000

VETg] JIVE] susyanu3ayuu
Norm -1024 x 10
Canon - 1200 x 1600 (D)
MSR - 3000 x 3000 (D)
u paspeweHue ( um )
300 x 300
Canon - 250 x 250
MSR =< 100 x 100

Norm

YmeHbweHue 003bI
Canon = onmumu3ayusi ?

MSR - e 20 pa3!

s Ipoexra "MSR" dopmasin3zoBanHass maTeMaTn4ieckasi 00padoTKa MeIMIUHCKUX
AMHAMHYECKHX M300paskeHuii padoTaer gy4ile U 0ObicTpee HeoOpMAIN30BAHHBIX

aJITOPUTMOB 00y4yaeMbIX HelipOHHBIX ceTeill. - AEM

[TokazaHHOE BBIIIE B 3TOM pa3jeiie Mo3BoJnjIo B3rIAHYTh Ha [IpoekT ""MSR" ¢ HOBBIX CTOpPOH 1
nonosHUTh npe3eHTanuio "' Texnouorust u [Ipoext MSR-2024" HOBbIME 000CHOBAaHHBIMH TOIX0IaMHU

€ro COCTOATCIBHOCTHU U HCO6XOI[I/IMOCTI/IZ

HauMoHanbLHLIA NPOeKT

“Manodo3oeass QuazHocmuy4yeckasi
PeHnmezeHosiocusi CeepxebIiCOKO20
PaspeweHus”

OcHoeaH Ha TexHonoruu
“MukpoCekyHOHasi PenmeeHonozaus”

(“MCP”)

Mockea, 2024 2.

/ @aiin npesentanun "Texnonorus u [Ipoekr MSR-2024" B popmare PDF /
daiin koMMmeHTapHeB K npe3entaiuu "Texnonorus u Ilpoekr MSR-2024" B popmare PDF.



http://www.course-as.ru/download/pdf/X-Ray_AS-MSR_2024.pdf
http://www.course-as.ru/download/pdf/X-Ray_AS-MSR_Comm-.pdf
http://www.course-as.ru/download/pdf/X-Ray_AS-MSR_2024.pdf

B rnomMoLlb NMPAKTUKYIOLEMY BPAYY

GUIDELINES FOR THE PRACTITIONER

OGpaboTka MeauLUNHCKUX N300paxeHun

KaK He00X0ANMbIV MHCTPYMEHTapun

MeaANUUNHCKOro AamarHoctn4eckoro npouecca
ABwapos E.M., AbrapsH M. I'., CacdpapsaHy C.A.

OO0 «KYPC-AC1», r. MockBa

Medical image processing as a necessary tool
for a medical diagnostic process
Avsharov E.M., Abgaryan M.G., Safaryants S.A.
00O “COURSE-AS1”, Moscow

O0ocHOBBIBaeTCS HEOOXOAUMOCTh INPHMEHEHHS] MaTeMaTH-
4ecKoii 06paboTKH MeAMIMHCKUX U300paskeHuil sl Iporpecca
B ME/IMI[MHCKOM [JHarHOCTHYECKOM IpoIliecce.

IIpennaraeTcs HHCTPYMEHTAPHii, BBINOTHEHHBIH 110 TEXHOJIO-
ruu <koHBeiiepuas 2D 06paGoTKa M BU3yaiu3alys PeajbHOro
BpeMEHH», ISl PAGOThI ¢ MEAUIIMHCKIMH H300paskeHUsIMH.

IIpeacraBasiioTcs pe3yabraThl <KOHBeepHoii 2D 06padoTku
MeJMUMHCKUX H300pakeHuii> B Bujie rpaMyecKoro Matepuaa.

The authors provide a rationale for mathematically pro-
cessing medical images for the progression of a medical diag-
nostic process.

The tools made by the real-time conveyor 2D processing
and visualization technology are proposed for work with med-
ical images.

The results of conveyor 2D processing of medical images as
graphical presentations are given.

BeepeHune
PaszButne HOBBIX TEXHOJOTHIA
n 1ndpoBOi TEXHUKHU 3a TIOCTE]l-
Hee JIeCATUJIeTHE TIPUBEJIO K TIOSIB-
JIEHNIO  OOJBIIOTO  KOJUYECTBA
HOBBIX METOZOB JIMarHOCTUKU 1 BU-

3yaan3alu.
N Bpada-/InariocTta I1osaBUJINCH
HOBbI€ BO3MOXHOCTH  II€JI€Ha-

NpaBJEHHO BO3JECTBOBATh Ha
NPOIECC BU3YaTN3allMi MEANIHH-
CKOrO M300paKeHusa A KauecT-
BEHHOM AUATHOCTUKU.

Bpauy, B 3aBHCHMOCTH OT BHIA
0bcIenoBannsa, HEOOXOIUMO CaMo-
CTOSITENTBHO  OTIPEIENIATh  ATOPUTM
06paboTKK U300paKEHUH, ISt 9TOrO
eMy HeOOXOIUMO IIPEIOCTABUTh WH-
CTPYMEHTapUii, MO3BOJISAIONINIA TTPO-
BOAUTh TaKylo 00paGOTKY B MUHM-
MaJIbHO CKaThIe CPOKM.

MONIHOCTh COBPEMEHHBIX TPO-
[ECCOPOB MEPCOHATBHBIX KOMITBIO-
TepoB U rpapUUECKUX CPENCTB BU-
3yalusaluy crocoOHa 0obecrneynTh
[PAKTUYECKU JIIOObIE 3aIPOChI 110
00paboTKe MEAMIIMHCKUX M300pa-

JKEHWH, a WHCTPYMEHTapueM Jijist
JMAarHOCTUYECKOTO IPOTecca Mo-
JKET CJHYKUTh pabouasi CTaHI[UsI
¢ MPOTpaMMHO-AIMapaTHbIM 0bec-
neyeHneM 0OpPabOTKU ¥ BU3YaJld-
saruu MeguimHckux DICOM-uso-
Opaskenuii (puc. 1).

OO0 oTHOLWEHUN
«CUrHan/wym»
B MeAMULMHCKMX
n3obpaxxeHusax

[ToHsiTHe OTHOIIEHUE <«CHT-
HaJI/TIyM» [IPUIILIO B METUITUHY U3
00.J1aCTH PauOTEXHUKH.

Tpanchopmarms MOHATHUST «CUT-
HaJl/TiyM» B 00JIaCTh BU3yasn3a-
U 1300paskeHuil  [IPOM3OIILIO
C TOSIBJIEHUEM TEJIEBU3HOHHBIX CH-
cTeM («CHEr» Ha JKpaie, <3allyM-
nénHoe» usobpaxkenue...). IIpupo-
JIa 3TUX IIYMOB OCTaéTCsl B 00J1aCTH
npeobpasoBaHUsT JEKTPUUECKUX
CUTHAJIOB, a He B obsacTi (popMu-
pOBaHUsI CcaMOTO U300PaKEHUSI.
Cy1tiecTByeT pasHuila MeKIy Mo-
HSATHEM <«CHTHAJI/IIyM», BO3HUKa-

IOIUM TIPU TIPeoOPasOBaHUU CUT-
HAJIOB, C KOTOPBIM PaIUOTEXHITKA
U AJIEKTPOHUKA HAYYUJIUCH CIIPAB-
JISTHCS, U «CHUTHAJ/TTyM», BO3HMU-
KarfoluM MpW TepBUYHOM (hOpMU-
POBaHUY U300PaKEHUSI.

C pasBuTHEM [UATHOCTUYECKO-
r0 MEIUIUHCKOTO O6OPY/I0BAHYI
MOHSITUE <«CHUTHAJ/TIIyM» TIePEKO-
YeBajio B 00J1aCTh XapaKTEPUCTHK
CaMOro MEeIUIIMHCKOTO 000py/10Ba-
HUs, T.K. CUJIbHOE YMeHbIleHe Be-
JIMYUHBI «CUTHAJL/TITyM» TIPH MOJIY-
YEHUU TIEPBUYHOTO HM300PasKeHUs
CEPHhE3HO YCJOKHSET TUarHOCTH-
YeCKUH Tpoliecc.

Mertozipl TIOTyYeHUS MEIUITTHC-
KUX PAJINOIOTHYECKNX M300PaKeHUI

Kuouesvie crosa: obpabomra u
BU3YANU3AUUS MEOUYUNCKUX
u306pascenuil, Ouaznocmuueckas
DICOM cmanyus

Index terms: medical image
processing and visualization,
diagnostic DICOM station

4
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Puc. 1. 2-mommrtoprasgs DICOM-cran-
st 06paboTky U Buzyanusanuu «Miche-
langelo». Busyammsanus na 30-aioiiMoBoM
4-meranukceapaoMm (Mpix) wmonmTOpE
dbopmara 1600x2560.

Puc. 2. [lpumenenne mojyst «DSA peanbHOro BpeMeHn» ¢ pasHbiMu oadyHKImsiMu 06pabotkn. DopmaT Kakoro Kajpa
nzobpakenuii 1024x1024x10b npu 30 kazpos/c.

@ — UCXO/HbIE KajIpbl aHTHOTPaUUECKUX cepuil; 6 — ToKazaH YnucThiil « DSA-pexum»; 6 — 0TOOpakeH peskuM «30HHOI 06pa-
GOTKI» JIUIs1 ICXOJ[HOTO Ka/[pa; 6 — MPeACTaBIeH HHTerprupoBaHHblil DSA-PeskiM ¢ HalOKeHHEeM Ha HETO HCXOAHOTO Kajipa
CepHH.

O6paborka u Busyanusaius MeauiuHeknx DICOM-uzobpaskenuii ocyiectsiena Ha guarnocrudeckux DICOM-cranumsx
PACS, Kpadrsaii.

Becmuux penmeenonozuu u paduonozuu Ne 3, 2010



Puc. 3. Ilpumep peasusanuu MyJbTUKAAPOBON 06pabotku mist DSA-pexuma
Hust — 3072x3072x10b.

OCHOBaHbBI HA TIPOXOKACHUN U3JTY-
YeHMs Yepe3 Teslo MalMeHTa, B KO-
TOPOM OIHOBPEMEHHO C TIOTJIONIe-
HHMEM [PUCYTCTBYET M BCEHAIIPaB-
JIEHHOE OTpPasKeHHOE U3JIyYeHUe CO
Bcero obbeMa, HaXOASMIETOC MO/
BO3/ICHCTBUEM M3JTyYEHUS, YTO Xa-
paKTepHO i BcexX (puanmueckux
METOJIOB TOJYUYEHUS TePBUUHBIX
PaIONIOrMIeCKUX M300pasKeHUIA.
B pesyabrare nosydaercs <«uc-
TUHHOE» M300pakeHne, Ha KOTOPoe
HAJIOKEHO «HaBeeHHoe (apredakT-
Hoe) uszoOpaxkeHue», IpPeAcTaB-
Jgronee cob6oil mapasuTHBIN 1IyM,

Pa3MBIBAIOIINI «UCTUHHOE» H300-
pakenue. ITOT IMYyM HEOOXOMNMO
MHUHIMH3HPOBATE.

O paspewaowen
cnocobHocTU
ANarHoCTU4YecKoro
oGopynoBaHus

B nocnennee Bpemsi mMeauiuH-
CKO€ JMarHOCTHYECKOe 000PyA0Ba-
HUeE JJOCTUTJIO OTPOMHON paspeliia-
o1eli CrocobHOCTH:

— 10 KOJWYECTBY TMHUKCeIeH —

G6omee uyeM 32 MUIJIMOHOB
nukcesieit (32 Mpix) Ha ofuH

. @opmar myuasrukazpa DSA-usobpaske-

Kajap M300pakeHUs, Halpu-
Mep, B Mammorpacduu, obbe-
MoMm 64MB n Goaee;

— 110 pa3pelieHuio B IUKcese —

no 16385 rpamainuii ceporo
(14 6ut), masxke BIUIOTH O
65536  Tpamammit  ceporo
(16 6ur).

Jls aMHAMUYeCKnX TPOIECCOB,
XapaKTepHBIX ISl aHrHorpadum,
TEHICHIMST YBEJINYEHUsT pasperiie-
HUST KaXI0TO Kazapa 1o (opmara
1024x1024 compoBOKIaeTCS yBe-
JINYEHUEM CKOPOCTH CBHEMKH (10
60 KaZpoB/CceKyHTY ), YTO TIPUBOUT

Becmnux penmeenonozuu u paduonozuu Ne 3, 2010



K HEJTMHEHHOMY YBEJIYEHHIIO 00beMa
KQKA0H aHTrorpadmieckoit cepun,
kotopas MoxkeT jpocturath 1GB
(1 rurabaiit), IpU 9TOM KOJUYECT-
BO cepuii (TIPOEKINIT) MOKET I0-
cturarb 10—15 u Gosee (puc. 2, 3).
Osujaercs yBeJauueHue pasperie-
HUS aHTUOTPahUIECKON CHEMKH JI0
2048%2048, uTo BBI3OBET Ouepejl-
HOIT pocT 06beMOB aHTHOTpaduye-
CKUX MCCJIe/IOBaHUI.

Cepus crupajJbHON KOMIIBIO-
TepHOU Tomorpaduu, TpU CTaH-
JapTHOM  paspelieHru  Kajapa
512x512 nukcesei, MOKET UMETh
110 3-X — 4-X TBICSTY KQ/[POB, YTO BbI-
susaercst B 1.5-2 GB (rurabaiir)
nHpopMaIu.

Ciieryer OTMETHUTD, YTO yBEJU-
YyeHue paspeliaronieil cCrroco6HOCTH
nzobpaskeHust B 2 pasa IPUBOIUT
K YMEHBIIIEHUIO MMOJIE3HOTO CUTHA-

Puc. 4. @parmMeHT MyabTUKAAPOBON 06pabOTKHU 4-X M300pakeHiT OAHOBPEMEH-
Ho. Mopmar m3obpaskennst 7640x9176x12b.

Jla B 4 pasa Mpu Tex JKe mapamMeTpax
MOJIyYeHUs U300PaKeHs, ¢ OIHO-
BPEMEHHBIM YXY/IlIEHUEM OTHO-
IIEHUST «CUTHAJ/TIYM» B IHKCeJe
B 4 pasa.

OueHb BBICOKOE MPOCTPAHCT-
BEHHOE paspeleHre MeIuITuH-
CKUX u300pakeHuii  (Hampumep,
u300pakeHus, MOJydeHHbIE Ha
ckanepe EOS ¢upmbr «Biospace
Med» moryT mocturath (opmara
16000x8000, okomo 130 Mpix),
MPUBOIUT K TOMY, YTO TIPOCMOTP
nzobpaxkennss B Macmrabe 1:1,
U gaxke 1:2 He UMeeT CMbICJIA, U3-3a
[IPEBAJIUPOBAHUS IIIyMa B IHKCe-
Jie HaJl M300paKeHreM, W HUKa-
K€ MaTeMaTHYeCKrue METOJbl 06-
pabOTKKM MPU TAKOM MPOCTPAHCT-
BEHHOM pa3pelieHuu He MOTYT
00ecreunTh yIIydIleHusI KauyecTBa
U300PaKEHMSL.

YBennuenme  paspemarorneit
CIOCOGHOCTH M300pasKEHUN TIPH-
BOJUT K TOMY, 4YTO OTHOIIEHUE
«CUTHAJI/TITyM» B BBICOKOpa3peria-
IOIUX U300PAKEHMSIX CTAHOBUTCSI
3HAYUTETBHO XYy3Ke B CUIy husnye-
CKUX CBOWMCTB KaK JAaTYNKOB, TaK
7 TIpollecca M3JIydYeHWs. YIydlre-
HUE OTHONIEHUS <«CHUTHAJ/TIyM»
B BBICOKOpaspemmaniieM u300pa-
JKEHUU BO3MOKHO TOJIBKO 32 CUET
[IPUMEHEHUsT CHelNUaTbHbIX METO-
110B 00pabOTKM ¢ OIHOBPEMEHHBIM
YMEHbIIIEHWEM pa3pelnarolieil cro-
COOHOCTH, YTO SIBJSIETCST KOMITPO-
MUCCOM MEKY YBeJIUIeHueM pas-
pemaoniei criocobHocTH u306pa-
JKEHUs ¥ YJIydllIeHueM OTHOIIEHUS
«CUTHAJ/TITyM>.

Crenyer Ttakke UMeTh B BULLY,
YTO paspenienne W300pAKEHUST
B TIMKCEJISAX W Pa3peniaoias cro-
COOHOCTb ATOTO K€ U300pasKeHUs
B «IIap JIMHUU HA MUJITUMETD>
(Ip/mm) — 5T0 pasHble MOHSATHS,
KOTOPBIE CBSI3AHBI MEXKIY CO0O0M
yepes3 (hpusmdeckuii pazmep muKce-
Jis1, HanpuMep (TeopeTHuyecKue Be-
JINUUHBI ):

— TEOpPeTUYeCKOe paspelieHue
MaMMorpahuyeckoro mn3obpaxke-
Hust B 10 Ip/mm coorBercTBYeET
pasmepy nwukcens 50 MHUKPOH,
4TO Ha U300paKEHUM PasMepPoOM
24x30cm (10x12 inch) BeiTekaer
B kazp popmarom 4800x6000 k-
cesiell, a Ha M300pasKEHUM pasMe-

Becmuux penmeenonozuu u paduonozuu Ne 3, 2010



pom 18x24cm (8%10 inch) kamp
nmeet dopmat 3600%4800 nukce-
Jiell; mpu 3TOM JKeJjlaTeJeH Mpo-
CcMOTp 4-X KaJipoB MaMMmorpacpumn
olHOBpeMeHHO (puc. 4);

— U1 M300paKeHVsI, MoJyJae-
mbix ¢ Digital Flat Panel pasmepom
43,2x432cm (14x14 inch) dopma-
Tom 2880%2880, pasmep nuxcesns
coctassister 150 MHKpPOH, a Teope-
THYECKas Pasperianiias crocod-
HOCTh TIAHEJHW COCTAaBJISIET OKOJIO

3,3 Ip/mm (puc. 5).

O HeoOxoQuMOCTHU
MaTeMaTuyeckoi oopaboTku

HeobxoammMo moHrMaTh, 4TO Te-
opeTHyecKasi paspeliamlias CIo-
COOHOCTb M300PaKEHUs HELOCTHU-
JKUMa M3-32 HAJIMYUST «HABEIEHHO-
ro (apreakTHOro) N300paKeHUs >,
KOTOpOE TpecTaBsier coboi mapa-
3UTHBIN TITyM, Pa3MbIBAIOIUN «HC-
TUHHOE» U300paKeHue.

Pesyaptupytomas (Buanmast)
paspeniaionas cocoOHOCTb HE0b-
paboTaHHOTO MCXOAHOTO M300pa-
JKEHVsI, BCJIE/ICTBUE BbINIEYKA3aH-
HBIX TMPUYUH YMEHbBITAeTCS Ha
20-40 %. B To 5ke BpeMsT «HaBe/IeH-
Hoe (apredakrHoe) wusobpake-
HUEe», 32 CUET TOCJEOBATEIHHOTO
NPUMEHEHUsT HECKOJIbKUX MaTeMa-
TudecKuX (GyHKIMiE 00paboTku
U300paskeHnil, MOKeT ObITh 4Yac-
TIYHO, 2 MHOT/IA U B 3HAYUTEJbHOIT
Mepe HUBEJIMPOBAHO.

Hajto yuuThiBaTh, 4TO TEXHOJIO-
rust 06pabOTKU 3aBUCUT KaK OT ca-
MOTO U300pasKEeHUs, TAK U METO/IOB
€ro TMOJIYYEHUs, TOITOMY HETb3sI
ABTOMATUYECKU 3aaTh (DYHKIUK
U mapameTpbl 06paboTKM, a HeoO-
XOZMMO, 110 0TOOpaKaeMOMy U3006-
PaKEHUI0, UTEPAIMOHHO KOPPEK-
THPOBATh (DYHKIUU U TIAPAMETPHI
06paboTKu, 106UBasICh KayeCTBEH-
HOIl BU3yaJIH3aiui, HeoOXOINMOil
JUISL IMATHOCTUYECKOTO POIECCa.
IpemesnbHast paspemmamias CIo-
COOHOCTD Pe3yJIbraToB 0OpPabOTKH
B TIEPBYIO OY€PE/b 3aBUCUT OT OT-
HOTIEHUST «CUTHAJ/TIYM» HCXOJI-
HBIX U300PasKEeHMIA.

Anajornunble 3a7jadyd  CTOSAT
U TPU CO3[IaHuu 0Opasa meyaTu u3
OJIHOTO WJI HECKOJBbKUX M300pa-
JKEHWI — KaK TIPY [eYaT Ha MeJIH-
nnacknx DICOM-npunTepax, Tak

Puc. 5. O6paborka usobpaxenus jgerkoro, peskum Dual_kV, Flat Panel Detector
(Direct Conversion). @opmar 2880x2880x 14b, pasmep uzobpaxenus 432x432 Mm
(tmkcenb = 150mkm).

U TIPU TIeYaTu Ha mpodeccnoHab-
HBIX TPUHTEPAX BBICOKOTO paspe-
HIEHUSI.

[nsa tpexmepnoit (3D) Busya-
JIMBAIMK Y TIOAABJSIOIIETO 00JIb-
mUHCTBAa  (HUPM-PaszpadOTYNKOB
MIPOTPAMMHOIO  MEAMITUHCKOTO
obecnedenns HapabOTaH OrPOM-
HBI MHCTPYMEHTApUil JIJIsT CO3/1a-
HUS TPEXMEPHBIX MOjiesell mccle-
JIyEeMbBIX 0ObEKTOB.

Onnako Uil BU3yaJTU3AIUK
aByxMepHbIX (2D) usobpaskeHuit
MCTOJIb30BAaHbI HE BCE BO3MOXKHOC-
T 00PabOTKU IasKe Y BELYIIINX TIPO-
M3BOAUTENEN MEIUIINHCKOU auar-
HOCTUYECKOU amapaTyphl.

Heobxoaumo Tak:ke OTJINYATh
006paboTKy MEIUIIMHCKOTO n306pa-
JKEHWST JIJTS BU3YAJbHOW JWarHOC-
TUKU OT CIelUaJu3uPOBAHHBIX
pacyeroB B KOHKPETHBIX 00JIacTsX
Meauiuubl. IHcTpyMeHnTapuil g
pacueToB OOBIYHO MMEETCSl KaK Ha
COBPEMEHHBIX allliapaTax, Tak U Ha
HEKOTOPBIX CITENUATU3UPOBAHHDBIX
pabounx DICOM-cranuusx, BXo-
mamux B PACS.

O TexHonorun uudpoeBom
00paboTKM MeaANLMHCKNX
n3obpaxeHui

DyHIaMEHTATTBHBIM U3JIaHHEeM
MO METOJIaM MaTeMaTH4ecKou 06-
paboTKK U300paKeHWii, B TOM YKC-
Jie MEWIIUHCKIX, SIBJISICTCSI MOHO-
rpadusa P. Toncaneca u P. Bynca
«IIudposas 06paboTKa U306pasKe-
uuii». B mMonorpadpum ob6paborke
MEIMIINHCKIX M300pasKeHU 0TBO-
JIATCSI OJIHO M3 BAYKHEHIIUX MECT,
HapsIy ¢ TaKUMU JUCIIUTLIHHAMEI
KaK acCTPOHOMMUS, (PU3WKA U T.1I.

Maremarnyeckue (yHKIH 06-
paboTKN M300paKEeHUN M3BECTHDI
y3Ke IOBOJIBHO JIABHO, BOIIPOC YIIH-
paeTcsi B CO3/laHKE MEIUIINHCKOMN
TEXHOJIOTUU — MOCJeI0BATETHbHOC-
TH TIPUMEHEHUST OTAETbHBIX (DYHK-
UI MaTeMaTUYeckoil o6paboTKu
U300pAKEHUN — JIJIsI TIOJTydEeHUsT
U BU3YAJIU3AIUN JUATHOCTUYECKH
3HAUYMMBbIX M300paskeHuii [1].

Ha warr B3rJisiz1, Bpauy-auarto-
CTYy HEOOXOAUMO MPEIOCTABUTH
MaKCHUMaJIbHO BO3MOJKHBIH HabOp
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UHCTPYMEHTOB, KOTOPbIU I103BO-
JINT Peajn30BaTh IMOCJIe0BATED-
HOCTh MPOXOXKAeHUS u306paKe-
HUSI Y4epe3 HeCKOJbKO 16-0MTHBIX
2D-cbunprpoB, HECKOJBKO HEIU-
HeHHbIX 16-6UTHBIX (hYHKIMIH TIpe-
obpasoBanus, 4epes 16-OurHbIe
(byHKITMY U3MEHEeHUS CIIeKTpa U30-
OpaskeHuil (TMCTOrpaMMbl), CIELU-
anbHBIX (PYHKIUH MacimTabupoBa-
HUS U T.II.

[lns MaxcMMasbHOTO KadecT-
BEHHOTO HUBEJWPOBAHUSA <«HaBe-
neHHoro (aprehakTHOro) m306pa-
JKEHUST» HEOOXO[UMO ITOCTPOUTH
aIaTUBHBIN (HaCTpanBaeMbIil) TI0-
cyefioBaTeNbHbI 16-OUTHBIN KOH-
Beiiep 06pabOTKKM M3 PasHBIX Ma-
TeMatnueckux (pyHKIU (MeTo-
JIOB), PEATH3YIOUNX TEeXHOIOTUIO
2D-06paboTK1 ¥ BH3yalu3alln
PeasbHOTO BPEMEHHL.

Kak moxaswiBaeT OmBIT aBTO-
POB, IPUMEHEHUE MTOCJIE/I0BATEb-
HOCTH MaTeMaTHYeCKWX (HYHKITUI
06pabOTKN TO3BOJISAET IOBBICUTD
BUIUMYIO Pas3periamIiyio crnocod-
HOCTb TIEPBUYHOTO M306PaKEHsI
B 1.2—1.5 pasa (B Ip/mm).

O ckopocTn 06pabdoTKn
MeANLUHCKUX N300paKeHui

OIHOBPEMEHHO HAL0 YYUTHI-
BaTh, YTO YBEJUYEHUE paspeliaio-
1ieil crnocoOHOCTH TIPUBOAUT K He-
JITHEHHOMY YBEJHYEHNI0 00hEMOB
BBIUUCJIEHUH, HEOOXOMUMBIX JIJIsI
KQueCTBEHHON, JUATHOCTUYECKH
3HAYMMON BU3YAIU3ALUU, I0OITOMY
BOIIPOC «PeajIbHOr0 BPeMEeHU» CTa-
HOBUTCSI KPaeyroJbHbIM s 0bec-
HEeYeHUsT CKOPOCTH PabOThl CHUCTe-
MBI 00pabOTKU U BU3YaJIM3aIUK
KaK OTBETHOW peakinu Ha U3MeHe-
HUe IapaMeTpoB (QyHKIMiE obpa-
GOTKIL

Bpau 10/I)KeH 4yBCTBOBATH, UTO
U3MEHEeHMe IapamMerpoB oOpaboT-
K1 4epe3 MIHUMAJbHBII TIPOMEKY-
TOK BPEMEHU, B JIyUIIIeM CJIydae Hy-
JIEBOI1, OTPAKAIOTCs HA U3MEHEHNU
€aMoro u300pasKeHus: — 9TO U eCTh
PEKUM «PeasbHOrO BpeMeHN».

YrpaBieHHe TaKUM WHCTPY-
MEHTapueM [OJUKHO HaXOIUThCSI
BCe BpeMs MO/ PYKOW Bpaya g
paboThI B peaIbHOM BPEMEHU — MU-
HUMU3ALUA ONYKIAHUS 110 MEHIO,
KOTOPOE COBEPIIEHHO HEeOlPaB/IaH-

HO oTHuUMaeT pabouee BpeMms,
CO BCEMU BBITEKAIOIUMU OTCIO/IA
MOCJIE/ICTBUSIMU.

[Ipu aTOM, Ha TIEPBBII B3I,
Kak OBl MTPOUCXOIUT TIPECHITIECHIE
nHTepdelica yrpaBjieHUs, HO 3TO
KOMIIEHCUPYETCSI BO3MOKHOCTBIO
npuMeHeHust GyHKIUNA 06paboTKH,
HE XapaKTePHBIX JIJIST CTAHIAPTHBIX
METOJINK BU3yaJlu3allii, TTI03BOJIsI-
IONUX CO3/[aBaTh JAUATHOCTUYECKH
3HaUMMble M300paKeHUsI, HaIpU-
Mep: IPH JIBY9HEPTeTHYECKOI MaM-
MOTrpamMMe, WM JIBYySHEpPreTudec-
KOIl cbeMKe Jierkux (CM. puc. 5);
NPUMEHEHUE 2JIEMEHTOB CyOTpaK-
IUOHHON TEXHOJOTHH TO3BOJISIET
HUBEJUPOBaTh MSITKHE WU ILIOT-
HblE TKaHU OPraHOB Ha KOHEYHOM
U300paKEeHIH,

[Ipumepsr 06paboTKH U3006-
PaKEHUsI MPU PATUOJOTHIECKUX
MCCJIEIOBAHUSIX TIPUBEJAEHBI HA
puc. 6-9.

O TexHonorum
BU3yanusaumm MeguLMHCKNX
n3obpaxeHui

[nas, xax ¢usnosornyeckuii
00bEKT, HE MOXKET pPasnIuTh 0O-
Jiee 256 rpajaruii IPKOCTU B MTUK-
ceJisIx ceporo nzobpaskens. B n3o-
OpaskeHUsIX ¢ GOJBLIMM pasperre-
HUEM B IIMKCeJie BCE 3aBUCHUT OT
TOTO, KaKOW [aMarasoH 3HAYeHUI,
C TpPUMEHEHWEeM KaKUX METOJOB
obpabotku Oyzer mpeobpasoBaH
B KOHEUHBIN Auama3on 256 rpaja-
it spkoctu (8 6GuT), KOTOPHIE MO-
IyT KOPPEKTHO OTOGPA3UTh COBpE-
MeHHBIE TPOoheccHoHATbHBIE MO-
HUTOPBDI.

CoBpeMeHHbBIE npodeccno-
HaJIbHBIE MOHUTOPBI, paboTaroriue
B nosiHoM IBeroBoM RGB-mmamna-
30He, UMEIOT BCTPOEHHbIE B MOHU-
TOP CpEeACTBa KaIuOPOBKU —
12-6utHbie (4096 mraros) LUT
(Look Up Table) rabmuier peo6-
pasoBaHMs, IS KaKIOTO IIBETa
B OT/IEJIBHOCTH.

12-6urHbiii LUT nossoaser pe-
aJqM30BaTh W/EAJbHO JHIHEITHOE,
[UIsI TJa3a 4esloBeKa, M3MEeHeHue
SAPKOCTH M300paKeHUsT OT BeJIUYN-
HbI BU3YAIU3UPYEMBIX [TUKCETEN.

OG6parute BHUMaHUE, YTO BHYT-
pennne LUT MOHOXpOMHBIX «Me-
IUINHCKUX> MOHUTOPOB BCETO

10-6urhbie (r.e. 1024 1raros).
[Tpumenenne MOHOXPOMHBIX <«Me-
JMITAHCKUX> MOHUTOPOB GBIITO 00Y-
CJIOBJIEHO HEOOXOAMMOCTBIO MPO-
CMOTpa 3aTeMHEHHBIX oOmacTeit
HeoOpaboTaHHOTO U306PaKEHUS,
peasim3yeMoro 3a cyeT JOTOJHU-
teaproit DICOM LUT (10-6wur-
HOI) MOHOXPOMHOTO MOHUTOPA
U HeJMHeNHHOH ¢yHKIuu npeobpa-
3oBanus1, noMelentioir 8 DICOM
LUT.

[To TexHMueckuM XapaKTepuC-
THKAM MaTPHI] COBPEMEHHBIE MTPO-
(heccronasbibie I[BETHbIE MOHU-
TOPBI  BBICOKOTO  Da3pelleHus
MIPEBOCXO/IT MOHOXDOMHBIE <«Me-
JMUITUTHCKIE» MOHUTOPBI, 32 MCKJITIO-
YeHWEM TIPeIeIbHON SIPKOCTH T10-
JIy4aeMbIX u300pakeHuii (y MOHO-
XPOMHBIX MOHUTOPOB OHA B 2 pasa
6ousbiie). Ha coBpemenHoM 3rare
pasBUTHA HET HeoOXOAMMOCTH
B UPE3MEPHOM TIOBBIIIIEHUN SIPKOC-
. [lo ombITy aBTOpPOB, SIPKOCTH
npodeccuoHaJbHbIX MOHUTOPOB
YCTaHABAUBAETCS Ha 3HAYEHUHU
50% (1pu KoHTpacTHOCTU 75%),
a 3a CYeT MareMaTH4ecKoi o6pa-
GOTKM M300pasKEHUST M BU3YaJln3a-
1M HA MOHUTOPE BO BCEM JIMaria-
30He BUAUMOCTH — B 256 rpazaruit
Kaskgoro 1Beta (uam B 256 rpazia-
IUSIX CEPOT0), — BU3yaJU3aIs /1a-
JKe CaMbIX 3aTeHEHHBIX obJacTeit
He TIPEJICTABJISIET TPYAHOCTEN.

BbiBOAbI

1. O6paboTka MeIULMHCKUX
1300pakeHmii He ecTh PUCOBAHUE
HOBOT'O Ha U300PaKEHNN, KaK CUu-
TaIOT HEKOTOPLIE, a €CTh OCHOBAH-
Had Ha MaTreMaTUKe TeXHOJOTUS
BBISBJIEHNS BHYTPEHHIX CKPBITHIX
9JIEMEHTOB M300pakeHus, IMpaK-
TUYECKU HeBUAMMBIX 0e3 obpa-
OOTKM.

2. O6paboTKa MEAUITMHCKIX
n300pakeHmii He NCKaKaeT UCXOJ-
HbIe JIaHHbIE, a IO3BOJAET BbIA-
BUTb TOHKHE CTPYKTYPBI OPTaHOB
IIPU PasHbIX BUIAX MCCIEA0BAHMIA,
CIIeLUAJIbHO BU3YAJIU3UPOBAHHBIE
M YCHUJIEHHbBIE ISl Ka4eCTBEHHOMN
BU3YaJTbHON INATHOCTHKH.

3. Busyanusaunus obpaboran-
HBIX MEIULUHCKUX HM300pasKenuil
SBIISIETCs 00S3aTENbHBIM IEPBBIM
[aroM, OCOOEHHO IPU CJIOMKHBIX
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Puc. 6. Ilpumep oproronanbHoii pexonctpykiuu KT-cepun ¢ o6paborkoii usobpaxenus. Mopmar kaupa nzo0paskeHust

512x1950%12b.

Puc. 7. Tlpumep peanusanuu o6paboTKU
B 30He MHTepeca Ha GoHEe UCXOAHOTO U300-
paxkenus. Dopmar Kaapa H306paKeHUs
1024x1024x10b.

Puc. 8. KT-uso6pasxenue u 06paboTKa B «30HE HHTEPECA» KOCTHOU TKAHU B CTOMATOJIOTUN.
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Puc. 9. IIpumep o6paborku MPT nsoGpasxkenus ¢popmarom kagpa 1024x1024x10b.

MATOJIOTHUSIX, JIJIsT IOCTOBEPHOI /1~
ATHOCTHUKU.

4. O6paboTKa MEIUIUHCKUX
n300paskeHUIT TIO3BOJISIET UCIIOB30-
BaTh npodeccronanbubie «DICOM

Ready» LCD-MOHUTOPBI JIs1 Kaue-
CTBEHHOI BHU3yaJHM3allH AUArHOC-
THYECKOTO TIpoltecca mpu Homee
HU3KOH COBOKYIHOW CTOMMOCTH
Bianenus (TCO).

P.S. ABTOpBI, 1751 BbIIEJEHUS
CYHIHOCTU TPOOJIEMbI, ¥ YTOOBI He
Heperpyskarb CTarblo, CHennaaIbHO
He IIPUBOAAT 0a30BbIE MaTeMaTH-
yeckue (QOPMYJIBI U OTTUCAHUS TEX-
HOJIOTH 06PadOTKN MEUITMHCKIX
nzobpakennii (M3-3a  CAULIKOM
6osbIor0 0ObeMa UH(GOPMAIHN).
JlerajbHoe oONMCaHUE ITOCTEIHUX
MO’KHO HailTU B IIPUBEEHHON HU-
JKe JITepaType W Ha CTpaHuIlax
caifTa HaIeli opraHU3aITuu.
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