MUHNCTEPCTBO HAYEKN U BBICIUET O OBPASOBAHUA
POCCUNCKON BEJIEPALIMU

Meaeparsnoe rocy aapersermoe G aneTro ofipaomare 1HOe yIpeRICHYE BHCmEr o ofpasoranys

«NEMEHCKUA TOCYJIAPCTBENIBLIT YHUBEPCUTET »

haxyrsmem Kadgheopa
BBIYTHUCTUTE TEHOM TEXHUKM “Bermcniwrensuas rexavkay
— C V73 »
CremmabHoCTs 09.05.01 [Ipumencine i IKCTUTY ATAUNA
ABTOMATUINDOBAHHBIX% CHCTEM COCUNATBHOS O

HA3HAYCHHUAY
“IKCILTYATALNA BBIUCIUTEIHBIX MAIHH,
KOMINIEKCOB, _ CHCTeM W ceTeli  CRENMATBHOrD

Ha3HaYeHuay

Crneumammszaums

JAUILTIOMHBIN NIPOEKT

HA TCMY

BbIMBHEC-TIPOEKT «[IPUWJIOKEHUE JLIS AHAJIM3A U
ObPABOTKHN PEHTIEHOBCKHUX CHUMKOB»

N
Cryaent @ [l 0635  Haraes Mapart Tumypoeu4

(mo,1mwce, aarta) J (DHO no80CTH)
/A J HC
PyKoBOAMTE D 4 /.ol /25 Kapampmmera H.C.
(momEch, aa7a) (parvewma mmtf)
HopmokoHTpo.1ép I 6625  Berxos AC.

(DOTWHECh. 1471a) ((aderTua. HuMupaTL)

PeuemseHT 407 Yup shugecus %zdﬂ 5 %4&].}/—0/?//

(730 TAHOCTE. MECTO paboTL) u \ (§avmse. p=prma )

3 ) NS < c |
PaGoma oonywena k sauyume (mpotoko: 3ac. kadeaps ot 25. 072025 Ne [€ )

3aBeaywiunii kadeapoii / Mutpoxua M A

(0D HCE) (favmams Hewma Te1)

Padoma zauuyena c ommemkoinl Lz tirZrr O
(mporoxon 3acemanna IIK o1 4.4/ A8272,. N 4 )

IIK Z I'ypun EWL
Cer e (oo-mmcy) (fenormn. e )
INenza 2025

™ & W W R W RN .’1 ,'1 ,““’,',!,,,!,-ﬁ‘;




DeacpanbHOE TOCYAAPCTBEHHOE BIOIKETHOE o0pasoBaTesbHOE yapexkacHe
BBICLICrO 0OpasoBanus
HEH3EHCKWW I'OCY IAPCTBEHHbIN YHUBEPCUTET

HOJIMTEXHUYECKUMA UHCTUTYT

Darynomem Kagpeopa
Brrancantensnoit Texumicn Beruvcinrensras texrmra
==
«YTBEpKaaIO» / A
3aseayromnii kadeapoit <

_ﬂ/_‘__ Murtpoxun M.A.
/((_é)) Az 2025 Ly

3AJIAHUE
HA JTUITIJIOMHBLIN ITPOEKT

I. Crynenr Haraes Mapar Tumyposau rp. 20BODI dakynsTera

BBIYHMC/TUTEIIbHON TEXHHUKH.
2. Tema paGotsi: «busHec-mipoext «IIpmiioikeHue juis aHATH3A | obpaboTku

PEHTTEHOBCKHX CHUMKOBY.
Tema ytBepsxnena npukazom ITT'Y Ne 601/0 ot 06.05.2025 .
3. Pykosoaurens pa6oTs! k.T.H., norent Kapamsimresa H.C.

4. 3ananue Ha paboTy (HasHaueHUe pa3pabOTKH, NCXOTHBIE TAHHBIE U TTTY)

Paszpaborare Ou3Hec-poeKT: NpWIOKEHHME [UII aHaIM3a W 00paboTKH

PEHTT€HOBCKUX CHUMKOB. IlpunokeHme U1  aHamu3a W 00paboTKH

PCHTTEHOBCKUX  CHUMKOB  JIOJDKHO  BBIIOJIHATH  CleAyrOIIHe  (YHKIUH:
Nno0aByieHHE, U3MEHEHHE U yIaJeHHe 00CIeIOBaHIi, 100aBIeHNe, H3MEHEHNE 1
YAQTeHHE PEHTTeHOBCKHUX CHUMKOB M3 OOCIENOBAHWS, IONYYEHHE CHHUMKA,
(opMHpOBATh MEIMIMHCKOE 3aKMOYeHHe. I[IpHioKeHWe Il aHAIM3a WU
00pabOTKH PEHTTEHOBCKHX CHHMKOB [OJDKHO pa3padaThIBATBCS C IIOMOIIBIO

cpennl paspabotku Qt Creator 14. ba3a nanHbIX J0/KHA pa3pabaThiBaTHCA Uit

CYBJ «SQLite3».




5. Ilepeuens noanexanmmx pa3zpaboTKe BOMPOCOR,

I'pebyercs  npomssectn  amanus NpeaMeTHO  obacTw. orpenenuTs

dysxumnonambublii  cocrtan TIPOTPAaMMBI,  BRIOPATh  CTEK TeXHOMOrMi i
peanusaumn - mporpammel,  paspaboTats airopuT™  paboTel  nporpaMmet
paspaboTaTs AMarpaMMbl: TIPELEAEHTOR, AKTUBHOCTEH, MOCIEAOBATEIBHOCTEN

0613@}(T0B~ KJIACCOB, C NOCIEAYIOIUM HATTUCAHUEM IporpaMmaei,

6. Kanenapusiii rpadmk Bimonnenms paboTer

No O6bem Cpok [Mogmues |
: Hanmenosanne stanos paGorsi ~
n/n paboTh! BBIMOJHEHHA pyKoBOaHTENS |
ya |
1 Ananu3 npeamMeTHol obnacTi 10 0¢ 0525 - M ‘\
4 09 05 5' éf/
2. ITpoexTipoBaHe MPOrpaMMHOro 10 jo.o5. 25 — / i
MPUIIOMKEH WS (3 0s.2 ﬁ y ‘
A
3. PaspaGoTka 6asbl 1aHHBIX Aoy 2 W 4‘
p V(A o ?15‘ @'/ il
4. OTnanka 1 TeCTHpOBaHUE LU /T 0 Z0ees /%% ’
AR08 25
5. Pa3paboTka 3KOHOMIYECKOH 1 e (sl e — 5
6>k yacTu 29- o525 7 ///
6. Odopmaenne rpaduueckoit uactu 10 2l oSl o / / \
7. OdopmiieHne BBITYCKHOI paBGoTsl 30 29 o8- 255 (f‘
g A P [oleA the

!7%/

Jlara Beloauu 3amanus  «96,05» 2025 roga.

PyxoBoauTens AUITIOMHOTO MPOEKTA |, /M/ Zy¢s” 2 Kapameimesa H.C.

(noonucw, oama) y

3a7aHye K UCIIOJIHEHUIO MTPUHS CTY ICHT @ L4245 A Haraes M.T.
(noonuce, dama)

Paboty k 3aumTe q0ImyCTUTh

JlekaH (akyibTera @/‘/ ®uonosa JLP.

.0 6 2ocg  (NoOnuce, dama)




[TosscuurensHas 3anucka

NPUII0KEHNT
[TPUJIOXEHUE, MAMMOTI'PA®I S, BPAUEBHBIE 3AKITIOUEH

QT, SQLITE
O6nexTom uccnenoBanus ABJIACTCA npouece (hopmuposanms BpaueOHbIx
Llens paborer — Pa3paboTka MpUIOKEHHS M09 amamuza M 0bpaboTku
B npouecce paGors HEOOXOMMO BBINOIHUTE AHATU3 MpeaMeTHON 06macTu,

JAHHBIX .

B pesymsrate mpomenanmoit paboTel  paspaborano NIPUJIOKEHUE  JIIA

basa nanHbx CHPOCKTHpOBaHa ¢ ucrnonb3oBanmeM CASE-cpemctea

PEHTTE€HOBCKUX CHUMKOB.

Pedepar

168 nucros, 12 PHCYHKOB, 14 Tabmy i ¢

S3aKIIOYEHHNH U AHAJTM3a PEHTIeHOBCKUX CHUMKOB.

IIPAIOXKCHUA 111 paGoTHI C HEi,

PEain30Bano B cpene paspabdorku Qt Creator 14.

VA, C++,

C(i)OpMyJ'IPIpOBaTL TEXHUYECKOE 3adaHHue [is pa3pa6aTHBaeMoro TIPATIOXKEHUA,

PaspadoTaTh JIOrHUECKyIO U (husmMuecKyio Momeny naHHbIX st pa3pabotku Gazsl

aHama3a ¥ 00pabOTKM PEHTIEHOBCKHX CHHMKOB, COCTOAILEE M3 Gasbr JAHHBIX W

StartUML. Ba3a naHHBIX paspaboTtana aa CYBI SQLite3, mpmioxerue

[I'Y1.090501.13.001 I13

Mam. | JImcr]  Ne goxym. | IMommuce Jara it
Paspab. Haraes M.T. V4~ Busuec-npoexr ([punoxerwe ans Jlar. [ Jluer | Jluctos

K HC. : D) 168
LIposep, Sl Yy aHaM3a u oOpaboTk L |
H. Komrp. | Bsros AC. A7 ®BT, kagp. BT

PEHTIEHOBCKUX CHUMKOBY
/é ep.20B031

Yrepa | Mimpoxun M.A. ~ V. IosicHuTe TbHAS 3armicka

[T ™ - . W ) s—' a-’ 1_’ 1_1 4—,’ l_y’ _1_'; 1‘—’7 1‘71 ]1‘7_4




Conepxanne

[lepeuens cokpaiienuii 1 0003HaAYCHU I

BBEIICHIIC ... ettt et et et et et et et st s e s e s e e e e e e e e e esan s s s s s e 6
1. AHAIU3 TPEIMETHOM OOITACTH.......uevvrieeeeeeeeiiiiieeeeeeeeittreeeeeeeesseraeeeeeeeesnsssreeeeeesannns 9
1.1 OnucaHue MPEIMETHOM OOMACT . .ccceeuvrrrreeeeererireeeeeesirrreeeeeaserrreeeeesssnsseeeesannns 9
1.2 AHAM3 QHATIOTOB. ... uuteiiutieeiieeiiteeniteeeetteestteeeabeeesbte e sttt esabeeesbteesbeeesareeenneeennne 11
1.3 Llenu u 3apauun pa3zpabaTbiBa€MOT0 MPOTPAMMHOTO TPHIIOKEHHS. .................. 14
1.4 AHATTU3 TETECBOM QY TUTOPHH. ... .uvvvreeeeeernnrrrreeeeeenannnrreeeeeeassnssseeeseessnsssssseeseennns 15
2. TEXHUUECKOE BAIAHIIE. ... c.neeeeeeeeeeee e e e e e e e e eee e e e e e e e e e e e e e e e e eeeseneeeaaeeenaeennans 16
2.1 Ha3HAUCHHUE PABPADOTKHI. ....cceeruerereeeerieeeeiereeeeserreeeassrseseessseeessnsseeesassseeesssnes 16
2.2 TPEOOBAHUS K TIPOTPAMME....cccuevreeerserereessnreeeesssreeesssseesesssseeessssseessssseessssssesssnnns 16
2.2.1 TpeboBanus K (yHKIIMOHATBHBIM XaPAKTEPUCTUKAM. ...ccuvveeenrrreenreeeannne 16
2.2.2 TpeOOBAHUS K HAMEIKHOCT . ..ceeuvrreernrreeeanreeeenneseeesnnsseessssseesssssseessssseessnnnns 17
2.2.3 TpeboBaHMs K COCTABY U MapaMETPaM TEXHUUYECKUX CPEIICTB................... 18

2.3 TpeOoBaHUA K MPOTPAMMHOM JOKYMEHTALIMH . ......vveeenerreennrreenrreeenireeennneesnnnees 19
2.4 CTaguy ¥ TAIIBI PABPAOOTKH. .....eeeeeerieeeeiireeeeireeeeetreeeesreeeessssseeessseeesnnsseeennnns 19
2.5 TTOpSATOK KOHTPOJIS M TIPHEMEKH.......evveeeeeeeierrreeeeeeeesnnsrereeesesssnsseeseesesssnsssseeeeens 20

3. OGocHOBaHME 11€71ecCO00Pa3HOCTH BEIOPAHHBIX 3a/IaHHBIX CPEJICTB Pa3pabOTKH.. .21

3.1 361k MPOrpaMMUPOBAHUS CH. .ottt 21
3.2 S3bIK MPOTPAMMUPOBAHUS (GO. ...ttt 21
3.3 CASE-cpenctBO StarUML............ouviiiiiiiiiiiiiiiiee e e e 22
3.4 CYBJL SQLAE3.....eiiiieeeee ettt ettt ettt e e 23
3.5 Cpena pa3paboTKu Qt Creator 14........ceviviieiiiiieeiiee et 23
4. Pa3paOOTKA MPHITOIKEHUS. ......ouvvrrerresmersnerseesseessesssessesssesssssssesssesssesssssssssssesssssssssssesssssssessssees 26
4.1JIorndeckoe MPOCKTUPOBAHUE OA3BI TAHHBIX.......vveeeerurrreeeennnrreeeeannreeesannneeesans 26
4.2 ®OU3NYECKOE MPOEKTUPOBAHUE OA3BI JAHHBIX . ..cceuuvrreeenereeearirreeenireeesnnnreeesnnneens 41
4.3 APXUTEKTYPA HPUITOKECHHUSIT cuveeeeennnreeeeenteeeeaineeeeaninneeeeannneeann 41
4.4 OTMICAHUE TIPOTPAMMDBL. .....uuvveeeeeiiiteeeaiieteesaitteeesattteesasseeeeasnseeeeesseeeessansaeessnns 47
4.5 MeToarKa UCTIBITAHUM TIPOTPAMMBDBL......cceeeeeerseerrrreeeeeeeesasnnnnreeeeessesssnssssseeeeeeens 51

5. OueHka 3aTpat Ha pa3pabOTKy U BHEJPEHUE MPUIIOKEHUS JIJIsl aHAIU3a U

O6pa6OTKI/I PCHTICHOBCKHX CHHUMEKOB.........coiiiiiiiiiiiiii s 56
Jlucr
[1I'Y1.090501.13.001 I13 3
W3m. | Jluct | Ne nokym. [onmucn Hata




5.1 Opranu3zanusi IpoU3BOJICTBA PAZPAOOTKU MPUITOKECHHUS. .....vvvvreeeeeenerrrreeaeannnns 56

5.2 Pacuer cebecTonMocTH pa3padOTKH MPUITOKESHHSI JIJIs1 aHAIN3a U 00paboTKH
PEHTTEHOBCKUX CHUMEKOB. .....ceeteeiruurrrteeeeannnrteeesssnnnsreeeessnsnnsseesessnnssseeeessnnnnne 59

5.3 Onenka 3¢ (EeKTUBHOCTH MPUIIOKESHHS IJIs1 aHAIN3a U 00pabOoTKH
PEHTTEHOBCKUX CHUMEKOB. .....ceeteeiruurrrteeeeannnrteeesssnnnsreeeessnsnnsseesessnnssseeeessnnnnne 65

5.4 Ananu3 pucKOB Mpu pa3pabOTKe W BHEAPESHUN MIPUIIOKESHUS IS aHATN3a U
00pa0OTKU PEHTTEHOBCKUX CHUMKOB. ......eeeeeruerreeeenerreeeeannsneesennneeeessssseesennns 66

6. O0mMe MPUHIUIIBEI 00ecIieYeHus1 0€30MaCHOCTH Ha paboyeM MECTE orepaTopa

MIPWIOKEHUS ) aHATTN3a U 00pa0OTKU PEHTTEHOBCKHIX CHUMEKOB. .........oncvvneerneennenns. 68
6.1 AKTyaJbHOCTh BOIIPOCOB O€30MACHOCTH HA PAOOUEM MECTE.....ccvuvvreernrrrennnne. 69
6.2 TpeOGoBanus 6€30MaCHOCTH TP pabOTE C ANEKTPOIPHOOPAMH....................... 69
6.3 Bausinue [19BM Ha QU3HOTOTHIO UETIOBEKA. .....ceeuvreerereeeereenreeennreesereennseeenns 69
6.4 TexHuka 6€30MaCHOCTH TIPU PabOTE C MEPCOHATBHBIM KOMITBIOTEPOM............. 70

K F) 101 (S 1 (ST TP 72
CHHCOK UCTIONB30BAHHBIX HCTOUHMKOB.......courvumeemeeraresseesseseseesssssessssessssssssssssssssssssssssssssssnnees 73
[TprustoKEHUE A — UML-IUATPAMMBDBL........oouieririieieieeie it ssessessesssessessseens 74
TIPHIIOIKEHHME AL L..eiiiiiiiiiiiiiiieiee ettt et e e 75
TIPHIIOTKEHIE AL2...coiiiiiiiiiiiiieeetee ettt ettt et e e ettt e e st eeseabeeee e 76
TIPHIIOTKEHHE A3 ...coiiiiiiiiiiieeeee ettt ettt e et e e st eeseaneeeeeas 77
ITprnoKEHUE b — SQL-CKPHIIT. .....cooiiiiiiiiiiiiiiiieceieceetee et 78
[IpunoxeHue B — PEe3yJIbTATBI HCIIBITAHMIM. ........c.ocvuivmriiieieriresineisesiesisessesiesisessessesssenesenns 97
[TpritokeHUE I — JIMCTHUHT ITPOTPAMMBL.........ouvvieriereireeseeneieieesessesesesessessesssssssssessessesssssaees 139
ITpuntoKeHUE [ — TIPE3CHTALIMS. ......eevvviiiieeeeeeeiiiiiieeeeeeeeeiiite e e e e e e e eeivbrreeeeeeeeeeees 300

Jner
— [11'Y1.090501.13.001 I13 A




Ilepedyensb cokpaieHuii U 0003HAYEHU I

B Hacrosiiieit pabore mpuUMEHSIOT CIeAYIONME COKPAIeHHUsI U 0003HaYEHUS
bJ1 — 6a3a maHHBIX
I'OCT — rocynapcTBeHHBII cTaHAAPT
EI'MC3 — Enunas rocygapctBeHHass wuHGOpMaIMOHHAs cucTeMa B cdepe
3IpaBOOXPAHEHHUS
ECII/JI — enuHas cucteMa nporpaMMHON TOKYMEHTaluu
MPOT — MUHUMAJIBHBINA pa3Mep OIIAThI TPyJa
H® — mopmanbras ¢popma
OC — onepauroHHas cUCTEMA
[10O — nporpamMmmHOE obecrieueHre
I[I9BM — nepcoHanbHast 3J€KTPOHHO-BBIYUCIUTEIbHAS MAIlIMHA
PMX — pak MOJIOYHOM Kee3bl
ITHC — nenTpanpHas HepBHas CUCTEMA
OBM — 351€KTpOHHO-BBIYUCIUTENbHAS MAIlIMHA
DICOM - cTangapT XpaHeHHS U Tiepeaadyd MEIUIIMHCKUX U300paKeHU!
FK (Foreign Key) — BHemHuil ko4
ID (Identifier) — uaenTudukaTop 06BEKTa
PK (Primary Key) — nepBu4HbIN KIJ1t04Y
SQL (Structured Query Language) — S3bIK CTPYKTYpPHPOBAaHHBIX 3aIPOCOB

UML (Unified Modeling Language) — yHubUIIMPOBAHHBIN SI3bIK MOACITHUPOBAHUS

Jluct
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Beenenue

CoBpeMeHHBbIE  MH(POPMAIIMOHHBIE TEXHOJOTMH WUTPAIOT BAXKHYIO pOJIb B
CaMbIX pa3HBIX OTPACISIX YEJOBEYECKOW KM3HEAEeATEeNbHOCTH. B Hauvame 1970x
HA4YaJIOCh MAacCOBO€ BHEApPEeHHE WH(GOPMAIMOHHBIX TEXHOJOTHH B MEIUIMHY.
[TossBUNIHMCh CTaHOAPTU3UPOBAHHBIE MPOTOKOJBI JUISI XPAHEHHUS U Iepeayu
MenuuuHckod uHpopmauun: HL7 u DICOM (ctanpgapT xpaHeHUs U Iepenadu
MEJUIIMHCKUX HW300pPKEHU W OTUYETHOCTH), IMUPOKO CTajd MPUMEHSITHCS
TEXHOJIOTUHU TEJIEMEIULINHBI, SKCTIEPTHBIE CUCTEMBI [1].

B macTosimmii MoMeHT nmdpoBU3aIUs 3ApaBOOXPAHCHUS TPOIOIDKACTCS: B
2023 roay pOCCUMCKMI PBIHOK MEIUIIMHCKHUX TEXHOJIOTHM BbIpoc 10 46,63
MWUIHApAOB pyOJel, mnpoaeMoHCTpupoBaB pocT Ha 27% [2]. Cornacno
ucciaenoBanno  Smart  Ranking,  npucranmpHOe — BHUMaHUE  YIEISIETCS
JUCTAaHIIMIOHHOMY MOHHUTOPUHTY 370pOBbsi, VR M BHEOPEHUIO HEWPOCETEBBIX
TEXHOJIOTUH.

Hetipocetu sBisitorcs dactbio moHsTust MM (MCKycCTBEHHBIN WHTEIIEKT). B
MOCJIEAHUE TOJIbI C M300peTeHrneM OOJBIIUX S3BIKOBBIX MOJIETIEH HMHTEpeC K ITOM
TeME CWIBHO BBIPOC HE TOJbKO B Poccum, HO U B mupe. [Ipyrum HampaBieHUEM
pa3BUTHA  HEUpOCEeTe  SBISETCS  KOMIIBIOTEPHOE 3pPEHHE -  TEXHOJIOTHS,
MO3BOJIAIONIAS HW3BJICKATh 3HAYUMYIO HHQPOPMAIIMI0O W3 BU3YAJIbHBIX JIAaHHBIX
(M300pakeHusi, BHUJEO), AHAIU3UPOBATh, MPUHHUMATh PEUICHUS M OCYILIECTBISIThH
JIEUCTBHS HA OCHOBE ATOM mHpopmanuu [3].

B 2020 romy B MockBe Hayayucs 3SKCIEPUMEHT 10 HCIIOJIb30BaHUIO
TEXHOJIOTUH KOMIIBIOTEPHOTO 3peHus B meauuuue. [lo naHHeiM Ha Hauvano 2023
rojia, HEMPOCeTH MPOAHATU3UPOBAIU OoJiee 8.5 MIITHOHOB U300pXKEHUH, TOMOTast
BpayaM C I[IOCTAHOBKOH TMpaBwibHOrO nuarHo3a [4]. Ha Ttekymuii MomeHT
CYIIECTBYIOT peEIUIeHUsl JUIsi aBTOMaTH3aluu auarHoctuku 38 3aboneBanuid, 41
HamnpaBieHue skcnepumenTta [5]. B 2022 romy B Poccun Obut mpunsat 'OCT nHa
npuMmeHenne M B Menunmue, Hayanocs BHeApeHue MU o Bcen crpane.

B nocnegnue roxpl mo AaHHbIM Beicmien MIKoJbI dKOHOMUKM B Poccun

cnoxwuics aeguuut Bpaueid. C 2000 roga KOJIMYECTBO Bpauyeil B roCy1apCTBEHHBIX

Jluct
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oonpHUIIAX cHU3WIOCH ¢ 608,7 Thic. 10 541,5 ThIC. IIpM »TOM 00IIEE KOIUYIECTBO
Bpadeil BbIpoCiO 110 744,1 ThIC, 4TO OOBSACHSETCS IMEPETOKOM KaJIpOB B YaCTHHIC
KJIMHUKU. Pentrenonorn m Y3U-cnenuaaucTsl OTHOCATCA K 0CO00 JAEPUIUTHBIM
KaJpaM KaK B CTallMOHApe, TaK MU B FOPOJICKUX MOJUKIMHHUKAX [6]. B 3Toil cBs3u
MOBBIIICHUE TPOU3BOJIUTEILHOCTH TpyJa Bpayed ¢ TMOMOUIbIO BHEAPECHHUS
COBPEMEHHBIX MTH(POPMALIMOHHBIX TEXHOJIOTHI CTAaHOBUTCA OCOOCHHO aKTyaJIbHBIM.

Takum o0Opa3omM, pa3paboTka MPUIOKEHUS ISl aHalIM3a U 00pabOTKU
PEHTI€HOBCKUX CHUMKOB SIBJIIETCA aKTyaJbHOW M HEOOXOAMMOW MO CIIETYIOIIUM
MPUYUHAM:

— YBEJIMYEHHE CKOpPOCTH paboThl Bpada (eauHoe I[IO ang Bcero: or
MOJIyYeHUs] PEHTT€HOBCKOTO CHUMKa M €ro o0paboTku 10 (HOpMUPOBAHHUS
Bpau€OHOTO 3aKIIOUCHUS);

— yOPOIIEHUE TOCTAHOBKM JUartHo3a (MpUIIOKEHHE HMEET CHUCTEMY
(UIBTPOB, KOTOPHIE CIOCOOHBI YIyUlllaTh KAYECTBO CHUMKOB);

— CHWKEHHE pPAJMAIMOHHON Harpy3kd Ha MamnueHTa (MpUIoKEeHUe
paboTaeTr B cOCTaBe MPOrpaMMHO-ANMNAPaTHOIO KOMIUIEKCA, KOTOPbIA 0O0ecrieunBaeT
0onee BBICOKYIO UYBCTBHUTEIBHOCTb K PEHTTEHOBCKOMY M3JIYYCHHIO YeM
TpaJMIIMOHHAS TJICHOYHAs] TEXHOJIOTHs, Ojarofaps 4yeMy /103y U3Iy4YEeHHUsS] MOXKHO
CHU3UTH);

— VIIy4IIeHHEe Ka4yecTBa IMOCTAHOBKH JWarHo3a (mpu (GopMUPOBAHUU
BpaueOHOT0 3aKII0YEHUS Bpad HE CMOXKET 3a0bITh YTO-TO YKa3aTh).

B nenom, paspaboTka npuiioKeHust AJid aHaiuu3a U 00pabOTKU pEeHTT€HOBCKUX
CHUMKOB SIBJISIETCS] BKHBIM I11arOM K MOBBIIICHUIO 3((HEKTUBHOCTH pabOTHl Bpayeil,
VIYYIIEHUI0 KayecTBa IOCTAHOBKM JUArHO30B M YIOPOLIEHUIO PYTHHHBIX
IIPOLIECCOB.

[Tpunoxenue A aHaau3a 1 00pabOTKH pEeHTTEHOBCKUX CHUMKOB BKJIFOUAET B
cebst 0a3y NaHHBIX U KIHUEHT-CEPBEPHOE MpUiioxkeHue oOpaboTku naHHbIX. [lpu
MIPOCKTUPOBAHMM 0Oa3bl JaHHBIX Hcmoiab3oBanoch CASE-cpeactBo StarUML s
CYBJ SQLite3, mis peannzanuu NpuioKeHus Oblla TpUMEHEHa cpefia pa3paboTKu

Qt Creator 14.

Jluct
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1 Ananu3 npeaMeTHoO 00J1acTH

1.1 Omnucanue npeagMeTHOH 00JI1aCTH

[lpunoxenue uisi aHanu3a U OOpaOOTKM PEHTTEHOBCKUX CHHUMKOB
MpeHA3HAYCHO JJIs MOJyYeHUsI PEHTT€HOBCKUX CHUMKOB, YIIPOIIICHUSI COCTABIICHUS
Bpa4eOHBIX 3aKIFOUYCHHM, Yy4YeTa MEIUIIMHCKUX OOCJIEeMOBAaHUNA W TAIMEHTOB,
YIPOILEHHUS TOCTAHOBKHU AUArHO3a BpayeM.

AKTyaJllbHOCTBIO CO3JIaHMsI TMPWIOKEHUS JUIsl aHaim3a W o0paboTKu
PEHTIEHOBCKUX CHUMKOB SIBJISIETCSI MX IIMPOKOE MPUMEHEHHE B Pa3HBIX OTPACIAX
MPOMBIIIUIEHHOCTH U MeaulMHbL. [IpuioskeHue mo3BoiigeT paboTarh C JIHOOBIMU
PEHTIEHOBCKUMU CHUMKaMHU, OJIHAKO ocoboe BHUMAaHUE YAEIEHO
MaMMOTpaUUIeCKuM CHHMKaM, KOTOPBIE HCIOJIB3YIOTCS NJIsi JTUarHOCTHKU paka
Mos04HOM keine3sl. B 2022 roxy ot Hero ymepno 670000 dyenoBek BO BCEM MUpPE
[7]. Jlus BbISBICHUS paka OOBIYHO MCIOJIB3YETCS KOMOWHAIMsS JBYX BHUOB
uccienoBanuii: mammorpaduu u Y3U [8]. Tlpunoxenue mo3Boisser GopMUpoBaTh
BpaueOHOE 3aKJII0YEHUE MO0 CTaHIapTU3upoBaHHOMY npoTokoidy BIRADS [9], uto
YIOpOIAET TPyJ Bpauya, MO3BOJSET CHU3UTh YPOBEHb CMEPTHOCTH U YCKOPHUTH
BBI3JIOPOBJIEHUE.

CoBpeMeHHass AUArHOCTHMKAa paka MOJOYHOW JKeJe3bl MPOW3BOAUTCS MPHU
MOMOIIM 1U(PPOBBIX MPOrPAaMMHO-ANMNAPATHBIX KOMIUIEKCOB, COCTOSIIIMX U3
00opy0BaHUs TSt MOJTYYEHUSI MaMMorpadHUIecKux CHHUMKOB u
cnenuanuzupoBanHoro IO mns ux nonydeHusi, XpaHeHuss U oOpaboTku. Jliis
MOJIYYSHHUS] CHUMKA MCTIOJB3YIOTCSI PEHTI€HOBCKUN MOHOOJIOK U TUIOCKOIIAHETbHBIH
JIETEKTOpP PEHTIC€HOBCKOTO M3NydeHus. boiiee TpaaullMOHHbBIN, aHATOTOBBINA CIIOCO0
c HCTIOJIb30BAHUEM PEHTTE€HOBCKOM IUIEHKU oOnamaer MEHbIIEN
YYBCTBUTEJIBHOCTHIO, TPU ATOM MAIMEHT MOJIy4YaeT 00Jyiee BBICOKYIO 03y pajvaliu
[10].

DICOM - crangapt 11l XpaHEHUs U Mepeaud MEIUIIMHCKUX HU300paKeHus

(B ToM uucne g mammorpaduu). IloMmrumMo cOOCTBEHHO M300pa)Ke€HUsl XpaHATCA
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DICOM Teru — metanHgpopmaius, KoTopas COIEPKUT JaHHbIE O MAlMEeHTE, Bpaye,
000pyI0BaHUH, HA KOTOPOM OBLI MOJIy4eH CHUMOK.

[Tocne kaxaoro mocemieHus: TpoPUILHOTO CIEHUAINCTA MAIIUEHTY BBIIACTCS
JOKYMEHT — BpadeOHOe 3aKifoueHre. MeauIMHCKUE YUPEKICHUS TMOYTH BO BCEM
MHpE TEPEXOIAT Ha CTaHIAPTU3MPOBAHHYKO cucTteMy otdetHocth BIRADS,
KOTOpasi COACPXKUT Habop TpeOoBaHUU K BpadeOHBIM 3akitoueHusMm [11]. Oto
YIPOIIaeT KOMMYHHUKAIIMIO MEXKy pa3HbIMH BpauaMH, KOTOPbIE 0OCIIEIYIOT OJHOTO
MalyueHTa M TO3BOJIAET MAIMeHTY B cCliydae HEO0OXOIMMOCTH OOCIe0BaThCS B
pasHbIx OonbHHIAX. B oTuer, Hanucanubiit o BIRADS BxomsT:

— MOKA3aHUs K MTPOBEJACHUIO UCCIIEA0BAHNUS;

— ONIMCAHUE CTPYKTYpPBI MOJIOUHBIX kene3 no ACR;

— OIMCAHUU MATOJIOTUYECKUX HAXOJIOK;

— 3aKJIIOYEHHE C BBICTaBJIEHUEM UTOTOBOM Kateropuu 1o mkaine BI-RADS;

— JaJbHENIINE PEKOMEHIAIUN.

CtpykTypa MOJOYHBIX >keie3 B TepmuHosiorun BIRADS onwuceiBaercs
OykBo# natuHckoro andasura — A, B, C, D, KoTOpble OMUCHIBAIOT MPOHUIIAEMOCTh
MOJIOYHOM KeJe3bl K PEHTT€HOBCKOMY U3lTyueHuto [11].

K maronormyeckuM HaxoJKaMm OTHOCST OOBbEMHBbIE 00pa30oBaHUsI, HAPYLICHUE
APXUTEKTOHUKH, AaCUMMETPHUIO, KAJIBIMHATBI M COIYTCTBYIOIIME IMPU3HAKHU.
O0bemHOE OOpa3oBaHHWE — 3TO MPOCTPAHCTBEHHAS CTPYKTypa MATOJOTHYECKOM
IJIOTHOCTH, 3aHUMAIOIAsl ONpeAeNEHHbI 00BEM MOJOUHOM >KeJe3bl, 0053aTeIbHO
BU3yalM3Mpylomasca Ha wu3o0paxeHusix B AByx npoekuusx (CC um MLO).
Xapakrepusyercs (GopmMoil, KOHTYpOM U IUIOTHOCTBIO. Eciam mnoreHmmuanbHOe
oOpa3oBaHue OIpeaenseTcs TOJbKO Ha HW300paXEHUM B OJHOM MPOCKIIUH,
UCIIOJIB3YETCsl TEPMUH "acUMMETpuUst" 0 TeX MOp, MOKAa HaIU4YUe OOpa30BaHUS HE
OyJIeT MOJTBEPKACHO MIIM OMPOBEPTHYTO B XOJI€ TOOOCIIEI0BAHMUS.

Hapymenne apXUTEKTOHUKH — <«JIOKAJIbHBIMN» YYaCTOK TKAaHU MOJIOYHOM
JKeJIe3bl ¢ HApYIIEHUEM IPUBBIYHOM AaHATOMHYECKOW CTPYKTYpBI, B BUIE TOHKHX
NpSMBIX JIMHUM WIH CIOUKYJ, PacXOASIIMXCS M3 OAHOM TOYKH; JIOKAJIBHOTO
BTSDKEHUS WM JedopMalii TKaHUW Kejle3bl, 0e3 Bu3yalu3aluud OO0bEMHOIO

oOpa3zoBaHUs.
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KampuuHatel — HOBOOOpa3oOBaHHWE, MPEACTABISIONIEE CKOIUIEHUE COJIEH
KaJbLIs. XapakTepU3yTcs BUIOM (100pOKaueCTBEHHBIC WM 3JI0KAYECTBEHHBIC) U
pactipeneneHueM (nquddy3Hoe, peruoHaIbHOE).

NtoroBas omnenka BIRADS mpencraBiaser 4YHCIO, XapaKTepU3YIOIIEe
BEPOSTHOCTh PaKka MOJIOYHOM JKEJIEe3bI:

— MalKEHT HEIOCTaTOYHO 00CIEI0OBAH, BEPOSITHOCTh paKa YCTAHOBUTH HEJIb3S
(xateropus 0);

— MaMMOTpaMMBbl 0€3 MaToJIOTMYeCKUX 00pa3oBaHuii (kateropus 1);

— no0poKavYeCTBEHHBIC U3MEHEHUS (KaTeropus 2);

— BEpOsITHEE BCETO JOOpPOKaueCTBEHHbIE U3MEHEHUs (KaTteropus 3);

— MI0JI03pUTENbHBIE U3MEHEHUS (KaTeropus nojapasnaensercs Ha 4A, 4B, 4C);

— JIOCTOBEPHO 3JI0KAYECTBEHHbIE U3MEHEHUS (KaTeropus S);

— TUCTOJIOTHYECKH MoATBep>kIeHHBI PMXK (kareropus 6).

[lenpro maHHOM pabOTHI ABISETCS pa3padOTKa MPUIIOKEHUS CO BCTPOCHHOM
0a3zoit manHbIX. lIpwiokeHue Oyaer obOecreyuBaTh IMOJTYUYEHHE PEHTTEHOBCKUX
CHUMKOB, (hopMHpOBaHHE BpadeOHbIX 3akitodeHuii cucreMbl BIRADS, o6paboTtky
PEHTI€HOBCKUX CHUMKOB M UX aHanu3. ba3za qaHHbIX OyJIeT XpaHUTh HH(POPMAIUIO O

MalueHTax U 00CIeIOBAHUAX.
1.2 AHaJu3 aHAJIOTOB

Jist Toro 4toObl onpenenuTbess ¢ GyHKIUOHATIOM OYIyIIEro MPUIOKEHUS
HE00XO0MMO MPOBECTH aHAJIA3 aHAJIOTOB. PaccMOTpUM KaxKIblil U3 HUX.

MicroDicom — mnpuiokeHue mis MPOCMOTpPa MEAMIMHCKUX CHHUMKOB U
otuetoB B popmate DICOM. ITlo3BosisieT npoBOAUTh U3MEPEHUs, JeNaTh OMETKH,
UMeEET MpEeAyCTaHOBJIEHHBIM HAOOp A1 yAOOHOIrO MPOCMOTpaA Pa3iUYHbIX YaCTEH
TeJa Ha PEHTTEHOBCKUX CHUMKaX (KOCTH, IIEYEHb, Yepen U Apyrue). Jins MeauuuHebl
ecTb 0a30BbI HMHCTpyMeHTapuii: yros Ko6G06a, BO3MOXKHOCTh mpocMorpa MPT
cHUMKOB. He nmeer QpyHkimroHana no ¢opMHUPOBAHUIO MEAUIIMHCKUX 3aKITIOYCHHM,

Bpauy TpeOyercd mucaThb UX BpyuHyro. Hukak He amanTupoBaH MOJ POCCHUKCKOE
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3aKOHO/IaTEIbCTBO, HE MMEET cepTU(UKAIMM, UHTEpPeiic Ha AHTIMICKOM SI3BIKE.
Croumocth — 350 amepukaHCKHUX A0UTapoB 3a 1 pabodee MecTo.

[ray Idemo — IIO nmns paboThl € MJIOCKONAHENbHBIMU J€TeKTOpamMu Iray.
[lo3BonseT momyyaTh PEHTIE€HOBCKME CHMMKU. K HemocrarkaM MOXHO OTHECTH
OTCYTCTBUE  BO3MOKHOCTH  pEJAKTUPOBAaHUS  CHHUMKOB,  HEBO3MOXHOCTh
bopMHpoBaHHA  BpayeOHBIX  3aKIIOYEHHH WM aHIVIOA3BIYHBIA  MHTEpeiic.
[TocraBnsieTcst BMecTe ¢ 000pyAOBaHUEM, BKIIOUEH B CTOUMOCTD JAETEKTOpA.

Ksaut.MUC Jlaiit — T1O g paGoThl € DJIEKTPOHHBIMU MEIUIIMHCKUMU
nokymeHTtamu. [lo3BoJisieT cOCTaBIIATH MPOTOKOJ KOHCYJIbTalMU, MEIUIMHCKOE
3aKJIIOUYECHHE TI0 pe3yJibTaTaM MEIUIMHCKOIO OCMOTpa, MPOTOKON MEIUIHUHCKON
MaHUMyJSIUU U Jipyroe. Co3gaeTcsi pOCCUUCKUM pa3pabOTUUKOM MU aJanTUPOBaH
M0J] POCCHUICKOE 3aKOHOAATENbCTBO, MMeeT uHTerpauuio ¢ EI'MIC3. He umeer
GbyHKIUH 1715 pabOThl ¢ pEHTTeHOBCKMMHU cHUMKaMH. Ctoumocth — 80400 py6ieit B
ro/I.

Osirix Dicom Viewer — 10 my1s mpocMoTpa peHTTE@HOBCKUX CHUMKOB. MmeeT
MOJAJIEP)KKY MOJyJIeH, B TOM 4YHCIIE UMEETCS MOAYJb ISl TeHepalid OTYETOB IO
BIRADS. Uutepdeiic Ha anrimiickom s3bike. K HemocTtaTkaM Tak k€ MOYKHO
oTHecTH paboTy ToJbkO B mMacOS (HET MOIJEPKKH POCCHUICKUX OMNMEPAIlMOHHBIX
cucteM 1 Windows). He umeer QpyHKIuil 1y1si NOJIy4eHUs] pEHTT€HOBCKUX CHUMKOB.
Croumoctb — ot 70 nonnapos CIIIA B mecsir.

[Tocne mpoBeneHUs aHalIM3a aHAJIOrOB pa3padaThIBAEMOIr0 MPHUIIOKEHUS IS
aHanu3a u 00pabOTKM PEHTI€HOBCKUX CHUMKOB MOXHO CJI€NIaTh BBIBOJ, UTO JAHHOE
npuiiokeHue OyleT HMMETh CleIyloIMe NPEeUMyIIecTBa Iepe] KOHKYpPEHTaMMU:
KOMILJIEKCHOE pelieHue (MOJyuyeHHe CHUMKA, aHaju3 CHUMKA, TeHepalus
BpayeOHOI0 3aKJIFOUEHHsI B OJIHOM MporpaMMme) U ajanTalys Ha MCIOJb30BAHHUE B
POCCHICKUX peallusiX: pyCCKOS3bIYHBIN HHTEpdeiic, Ha poccuiickoM 000pyI0BaHUH,
C yuyeToM TpeOOBaHUN POCCHUMCKOTO 3aKOHOAATEILCTBA U Ha POCCHUUCKUX

OIICPpAllMOHHBIX CUCTCMAX.
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1.3 Ierm wm 3amaym  pa3padaTbiBaeMoro IpoOrpaMMHOIO

NPUJIOKEHUS

[lenun co3nanus NpUIOKECHUSA:

— YBEJIMYEHUE CKOPOCTH PadOTHI Bpayuew;

— YIPOILEHKUE TOCTAHOBKH JINAarHo3a;

— yJIy4dllIEeHUE KauyeCcTBa MOCTAHOBKU JUArHO30B.

B pesynbrare BHeIpeHUs NMPUIIOKEHUS IUIAHUPYETCS JOCTUYb psja 3ajaad, a
UMEHHO:

— TOBBICUTb 3(PPEKTUBHOCTH PAOOTHI Bpauei;

— CHU3UTH JIMIIHIOK HAarpy3Ky Ha Bpaudei;

— MOBBICUTH Ka4€CTBO MMOCTAHOBKU JUATHO30B.

1.4 AmnHaau3 nesjeBoi ayauTOpUH

IleneBast ayauTopus NPUIOXKEHUS BKIIOYAaeT B ce0S METUIMHCKUX
CHCIMATUCTOB U MEAWIMHCKHE YyupexaeHus. K MeAWIMHCKUM  ClenraincTaM
MOXHO OTHECTH OHKOJIOTOB, PaJHUOJIOTOB U PEHTTEHOJIOTOB. J[OMOJIHHUTETHHO
INPUJIOKEHUE MOXET ObITh Hcmoisib30BaHO IT mHTErpaTopamu, KOTOpble BHEIPSIOT
PACS (Picture Archiving and Communication System). OHU MOTYT UHTEIpUPOBATh
€ro CO CBOMMH CUCTEMaMH.

HebOonpline KIMHUKA 4YacTO BbIOMparOT OMOKETHOE PEHTTEHOBCKOE
o0OpyJlOBaHUE: HANpHUMEp, IUIOCKOMAHENbHBIA JeTekTop oT (upmbl Iray.
O6opynoBanue 0Ooyiee BBICOKOTO KJlacca CTOUT OIIyTUMO JIOpOXKeE, HO
npenoctasisier Oosiee kadectBeHHoe [IO. Ilporpammuoe obGecneuenue Iray He
MO3BOJIIET PEJAKTUPOBATh IONYYCHHbIE CHUMKH. BHeJpeHue MNpuiIoKeHUs
MO3BOJIUT TaKUM KJIMHUKAM COKOHOMHUThH Ha 3aKylke (He mokymarb otaenbHo [10
JUISL PEIaKTUPOBAHMSI CHUMKOB, 0(OpMIICHUS BpaueOHbIX 3aKIIOYEHHI), TP ITOM

HCIIOJIB3Y: YK€ UMCIOMINCCA TCXHUICCKHUEC CPCACTBA.
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2 Texuuueckoe 3aaHue

2.1 Haznauenue pa3padoTku

[Tpunoxenue st aHanu3a U oOpabOTKH PEHTTEHOBCKUX CHUMKOB JOJIKHO

OBITh MPEAHA3HAYEHO ISl aBTOMATU3ALMKU (POPMUPOBAHUS BpAUEOHBIX 3aKIIIOUECHUH,

MOJTy4eHus! 1 00pabOTKH CHUMKOB.

2.2 TpeboBanus Kk mporpamMmme

2.2.1 TpeboBanus Kk GyHKIIMOHATBLHBIM XapaKTEPUCTUKAM
[IporpammHoe obecriedeHre TOJKHO BBITIONHATD CASAYOMUe (PyHKITHN:

- (bOpMHpOBaHI/IC MCIHMIMHCKHUX SaKHIOqCHHﬁ;
— HOJYYCHUC PCHTTCHOBCKUX CHUMKOB,

— oOpaboTka CHUMKOB (TIOBOpOT, mHBepcus 1Bera, ¢uibTpel CLAHE u

Unsharp Mask);

— no6aBlieHNE aHHOTAIMI (TEKCTOBas HAIIUCh, CTPEIIKA)
— u3MepeHus (JTuHenKa, yro)

— XpaHEHWE CITPaBOYHBIX TAHHBIX:

1) naHHBIE O MAIUEHTAX;

2) nanHbie 00 00CIeIOBaHMSIX;

3) 1aHHBIC O CHUMKAX.

BxoaHbIMU TaHHBIMU MPUITIOKEHUSI IOJKHBI OBITH:
— JTaHHBIC O MAINCHTE;

— TIapaMeTPhl CbeMKH PEHTTEHOBCKOTO CHUMKA.
BBIXOAHBIMHU TaHHBIMU TTPUIIOKECHHS TOJIKHBI OBITh:
— BpaueOHOE 3aKIIIOUEHUE;

— 00paboTaHHBIE PEHTICHOBCKUE CHUMKH.

2.2.2 TpeboBaHus K HAJAC)KHOCTH
[Ipunoxxenue 11 aHaim3a U 00paOOTKM PEHTICHOBCKUX CHHUMKOB JOJDKHO

pabotath 0€3 mepebOeB, KOHTPOJUPOBATH BBOJAUMBIE JIaHHBIX W B Ciyyae

HCKOPPCKTHOI'O BBOJa JaAHHBIX AOJIZKHA COO6HlaTB 00 PTOM MOJIL30BATEIO.

HpI/I BBOJIC BXOI[HOﬁ I/IH(i)OpMaIII/II/I JOJIDKCH OCYIICCTBJIIATBHCA €€ KOHTPOJIb Ha
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JOTTYCTUMOCTh BBOJIUMBIX 3HAYCHHI 110 CJICTYIONTUM TIPaBUIAM:

— BBOJUMBIC JIJaHHBIC HE JOJDKHBI IPOTHBOPCUYUTH 3asIBICHHOMY THITY
JTAHHBIX

— JaHHBIE, TIepeAaBaeMble Ha PCHTTCHOBCKUM ammapaT JOKHBI HaXOJIUTCS B
npejiesiax MacroOPTHBIX 3HAUCHUN U3/ICITHUS;

— BBOJMMBIC JTaHHBIE HE JIOJDKHBI IPOTUBOPEUYHUTH 3aKOHAM JIOTHKH.

[Ipu BBITIOTHEHUHN OTIEpaIliU 110 U3MEHECHHIO U yIAJICHHUIO JJAHHBIX JIOJKHA
OBITHL 0OecIieyeHa 1IeJIOCTHOCTE 0a3bl JaHHBIX.

KoHeuHsrii mosp30BaTeslb HE JOHKEH UMETh JOCTYN K HMCXOJHBIM JTaHHBIM
TIPHIIOKCHUS.

2.2.3 TpeboBaHMs K COCTaBYy U MapaMeTpaM TEXHUYECKHUX CPE/ICTB
[IpunoxxeHnne [OMKHO ObITh MPEIHA3HAUYEHO IS HCIOJNb30BaHUS Ha

JOKaJIbHOM KOMIbIOTEpe. Paboume CTaHUMKM JODKHBI HMMETh  CIEIYIOLIUE
MHUHHMMAaJIbHbIE TEXHUYECKUE XapaKTEPUCTUKHU:

— oneparmonHas cucrema Windows 7 U BBbIIIIE;

— nporeccop Intel Core 3,9 I'T'1 1 BbIIIE;

— cB0OOIHOE MeCTO Ha sxecTKoM aucke 2 ['b u BeIie;

— onepaTuBHYIO namATh 8 I'b u BbIIIE;

— MOHUTOP C IMArOHaJbI0 HE MeHee 16 NroNMOB;

— KJIaBUATYPa;

— MBIIIb.
2.3 TpeGoBaHus K NPOrPAMMHOM IOKYMEHTALNH

[Tpunoxenue i aHanu3a U oOpabOTKH PEHTTEHOBCKUX CHUMKOB JIOJKHO
COIPOBOXKIATHCA TOKYMEHTALUEH, COJEPKALIECH:

— TEXHUYECKOE 3a/IaHUE;

— OIIMCAaHUE JIOTUYECKOTO MpoeKTupoBanus b/l;

— onucaHue PU3nyeckoro npoektupoanus b/1;

— OIMCAHUE NMPOrPaMMBbl;

— [IpOrpaMMy U METOJUKY UCIIBITAHUM;

— OIMMCAHHC ITPUMCHCHUS.
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CrpykTypa W coAepKaHuUE MPOrpaMMHOM  JIOKYMEHTAllUh  JIOJKHBI

COOTBCTCTBOBATH Tp€6OBaI—II/I$IM CTaHaapTOB E,ZIHHOﬁ CHCTCMBI HpOFpaMMHOﬁ

nokymenTauuu (ECI1).

2.4 Craaum ¥ 3Tanbl pa3padoTku

Otanbl pa3padOTKU MPUIOKEHHS NI aHaiu3a U 00pabOTKH PEHTIEHOBCKUX

CHUMKOB IPEJCTaBJICHBI B Ta0uiie 1.

Tabmuna 1 — Craguu u 5Tansl pa3paboTKU

O06BeM
Cpok
Craguun Drarbl paboThI B Ucnonaurens
BBITIOJTHEHUS
MPOLIEHTaX
1 Ananuz A .
. HaJIU3 MPEeIMETHOU
MPEAMETHOMN P 10 Haraes M.T.
obsactu
o0nacTu
- mpoekTupoBanue b/]
- IPOCKTUPOBAHKE
21TpoexTrpoBa- d £
IPHIOKCHUS
HUE
- IPOEKTUPOBAHUE 40 Haraes M.T.
MPOTrPaMMHOTO
MOIYJISL JJIST
MPUIOKEHUS
COCTABJICHHSI Bpau€OHBIX
3aKIJIFOYEHUM
3 Pa3zpaboTtka | Pa3pabotka 6a3bl
P P 10 Haraes M.T.
0a3bl TaHHBIX | TAHHBIX
4 Otnagka u Otnanka u
10 Haraes M.T.
TECTUPOBAHUE | TECTUPOBAHUE
OueHka 3aTpar Ha
5 Pa3paboTka | pa3pabOTKy U BHEIPEHUE
HYKOHOMHYECKOH | TPOTPaMMHOTO 5 Haraes M.T.
4acTu MPUIOKEHUS] KOHTPOJIS
BBITIOJTHEHUS 3324
OueHka TsKeCTH Tpyaa
6 PazpaboTka |»3KcrutyaTaTopa
P yaTarop 5 Haraes M.T.
pazaena B)KJ[ | nporpamMmHOro
PUIIOKECHUS
7 OdopmiieHue
$op . | Opopmnenue
rpaduueckoit . 10 Haraes M.T.
rpadudeckoil 4acTu
4acTH
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Oo6bem
Cpoxk
Cranun Oransl paboThI B Hcnonnurens
BBIIIOJIHEHUS
IIPOLIEHTAX

8 Oopmnenue

dop . Odopmienne
BrinmyckHoi . 10 Haraes M.T.

IIOSICHUTEJILHON 3aIIMCKHU

paboThI

2.5 ITopsiiOK KOHTPOJISI M IPHEMKH

JIns mpoBepKHU BBITIOJIHEHUSI CUCTEMOM BCeX €€ (PYHKIHMK B COOTBETCTBHUH C
TpeOOBAHMEM TEXHUYECKOTO 3aJlaHus HEOOXOJMMO pa3pabdoTaTh TECTOBbIE HAOOPHI
nanHbix. IIporecthpoBath JEUCTBUA CHUCTEMBI HA BO3MOXHBIC JICHUCTBUS
MOJIK30BATEIISI: 3allyCK MPOrpaMMBbI, 3allOJIHEHUE TOJIeH JaHHBIMU, BHIOOP IMYHKTOB
MEHIO, Ha)XKaTHE KHOMOK, pabora ¢ Oa3zoii pgaHHbIX. CHCTeMa COOTBETCTBYET
TpeOOBAaHUSIM TEXHUYECKOTO 3aJIaHMs, €CJIU OHA BBITIOJIHSACT BCE 3aaHHbIC (DYHKITUN
MIPU PA3TUYHBIX BXOJHBIX JIAHHBIX U3 TECTOBBIX HAOOPOB JTaHHBIX.

[IpoBepka © mOpHeMKa CHUCTEMBbl JOJDKHA OCYIIECTBISATHCS TIPU €€
PaboTOCTIOCOOHOCTH M B MPUCYTCTBUH 3aKa3uhKa, BBHIMTOJIHEHUS BCEX BO3JIOKEHHBIX
Ha Hee (QYHKIMOHAIBHBIX BO3MOXKHOCTEM, a Takke NpU HAIMYUM TOJTHOMN
JOKYMEHTAILIMU Ha TIporpaMmy (TOsSICHUTEIbHAs 3alUCKa C MIPUI0KEHUSIMU: TEKCTOM

MIPOrpaMMBbl U PE3YIHTATOM TEKCTOBBIX IPUMEPOB).
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3 OGocHOBaHMeE 1eJ1€CO00PA3ZHOCTH UCIIOJIb30BAHNS BHIOPAHHBIX

CpeacTB pa3padoTKu

Ha ocHoBanuun ananm3a TpeOoBaHUM K (yHKIIMOHAJIBHBIM XapaKTEPUCTUKAM
NPUJIOKEHUS JUIsl aHaiM3a U 00pabOTKU PEHTI€HOBCKUX CHUMKOB OBLIM BBIOpAHBI

HanOoJiee akTyalbHbIe CPEACTBA Pa3padOTKU.
3.1 A3bik nporpammupoBanus C++

SA3bIK mporpaMMHpOBaHUsS — 3TO HAOOp MpaBWil, MNpEeAHA3HAYEHHBIA s
3allMCH  KOMIIBIOTEPHBIX  nporpamm. Jlajee W3  MOJIYYEHHOTO  TEKCTa
CHEUAIN3UPOBaHHbBIE TPOrpaMMbl  (TPAHCISATOPBI, KOMIIOHOBUIMKA U JIp.)
NpakTHUeCKU Oe3 ydacTus 4YesloBeKa (OPMHUPYIOT KOJA, MpeIHa3HAYEHHBIA IS
npoieccopa. B 00bEeKTHO-OPUEHTUPOBAHHBIX A3BIKAX IIEHTPATILHOE MECTO OTBEJECHO
JaHHBIM, a BBINOJIHEHHE (YHKUMA TaKk WJIA MHA4Y€ OpPraHM30BaHO BOKPYI ATHUX
JTaHHBIX.

C++ — 3TO s3BIK MPOrpaMMUPOBAHMS, KOTOPBIM Obul pa3paboran bespHe
Crpayctpynom B 1980-x romax kak pacumpenue s3bika C, goOapisrolee
MOAJEPKKY 00BEKTHO-OPUEHTUPOBAHHOTO nporpaMMupoBaHus.[12] On
MpeJHa3HAYeH [UIsl CO3/IaHUs BBICOKOMPOM3BOJIUTEIBHBIX M MACIITA0OUPYEMBbIX
NPUIIOKEHUH, 0COOCHHO B 00JIaCTAX, TPEOYIOIUX TOYHOIO YIIPABICHUSI pECypcami,
TaKMX KaK CHCTEMbl pEaJbHOTO BPEMEHHU, BBICOKOHAIPYKEHHBIE CEpPBEpPHBIC
MPUWIOKEHUS U MEAULIMHCKUAE CUCTEMBI.

S3pixk C++ pa3palboTaH mpexie BCero A CUCTEMHOIO MPOrpaMMHpPOBaHMUS,
OJIHAKO CO BpPEMEHEM COOOIIECTBO CO3/1aJ0 HMHCTPYMEHTHI, YMPOIIAIOIINe
pa3palboTKy mpuioxkeHuit ¢ rpapuyeckum uHtepdeiicom Ha CH++. CoBpeMeHHbIE
Bepcur C++ CKOHILIEHTPUPOBaHbl Ha MPENOCTABICHUUM HMHCTPYMEHTOB ISl
pa3paboTKu O€30MacHBIX MNPOrpaMM TaKHE€ KaK YMHBIE YyKa3arTeiau, Npopuin u
crenuanbHble IAa0JIOHHBIE Kiacchl. [0 JaHHBIM pa3IMYHBIX PEUTHHIOB SI3BIKOB
nporpammupoBanus, Takux kak TIOBE [13], IEEE Spectrum [14] C++ 3anumaer

BEJlyIIHE MO3ULIUU 0 MCHOJIB30BAHMIO, YTO YIPOIIAET HAM KBAJIM(PHUIIMPOBAHHBIX
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CIICOUaJIMCTOB W yIpOomacT IMOAACPIKKY IIPOCKTa 110 CpPaBHCHUKO C MCHCC

HOMYJIIPHBIMH aHAJIOTAMH.
3.2 A3bik nporpammupoBanus Go

Jlnst pa3paboTKH BCIIOMOTATENbHOTO MOJYJISI T€HEepallud OTYETHOCTH ObLI
BBIOpaH sA3bIK NporpaMmupoBanus Go.

Go — KOMIUIMPYEMBIN S3bIK MPOrPAMMHUPOBAHUS, CO3/IaHHBIM KOMIIAHHUEH
Google B 2009 rogy. B otnnunie ot C++, KOTOpbIH OOJIbIIIE HAIlEJIEH HA CUCTEMHOE
MPOrPaMMHUPOBAHKE U pa3pabOTKy MPUIIOKEHUU ¢ rpaduieckum uHTepdeiicom, Go
MMEET IIMPOKYI0 KOJUIEKIHMIO MOJYJEH, CO31aBAa€MbIX B TOM YHCIIE CTOPOHHHMH
pa3paboTYMKaMu JUIsl caMbIX pas3HbIx Menei. [15] OmHum U3 Takux MoayJen
apisetrcst docx, pelieHue sl CO3/IaHus U penakTupoBanus ¢aiinos popmara Office
Open XML.

Jnsa Go xapakTepHsI:

— MIPOCTOM CUHTAKCHC;

— OBICTpast KOMITUJISLIMS;

— BCTPOCHHBIN MMAKETHBIN MEHEIXKED;

— cOOpIIUK Mycopa.
3.3 CASE-cpeacrBo StarUML

Jlist pazpaboTku 6a3bl JaHHBIX UCHONB3YIOTCs crienuanbabie CASE-cpencTBa
JUISL pa3pabOTKU KOHIENTYaAIbHbBIX, TOTUYECKUX U PEIISIIMOHHBIX MOJICIICH.

[Tonynsipusim  CASE-cpenctBom  sBisiercs  StarUML  —  GecrimaTHbIi
MHCTPYMEHT MOJIeIupoBaHus [16].

[IpenumymectBa StarUML:

—noanepxxka UML 2.0;

— reHepanus KoJia Ha pa3JIMuHbIX S3bIKaxX MPOrpaMMHUPOBAHUS

— CcHUCTeMa IUIarMHOB, YTO IIO3BOJISIET HHTETPUPOBATH JOMOJHUTEIbHbBIC
BO3MO>XKHOCTH;

— DKCTOPT B pazinuHbie popMmatsl (png, svg, jpg);

— O0ecrutatHoe [10.
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Henocrarkamu StarUML gasnsrorcs:
— OTpaHUYCHHAS TO/IJICPXKKA KOMaHIHON paboTHI;

— OTCYTCTBUE BCTPOCHHOU CUCTEMbI KOHTPOJISI BEPCUM.
3.4 CYB/J SQLite3

Jnst dyHKUMOHUpOBaHUS 0a3bl JAHHBIX HEOOXOJMMO BBIOPATH CHUCTEMY
yOpaBiieHHs 0a3amMu TaHHbIX.

B mpunoxenuun nns aHanuza U 00paOOTKHM PEHTreHOBCKHX CHUMKOB CYB]]
UCIIOJIb3YETCsl ISl XpaHEeHUs 00ClieIOBaHUM, MAIMEHTOB U HACTPOEK MPHIIOKEHUSI.

CYBJ SQLite3 — 3T0 KOMIakTHasi BCTpaMBaeMas CHUCTEMa YIpaBICHUS
0azaMu JaHHBIX.

Brinensiercst psn ocodennocteit SQLite3:

— KpoccmiaTr(OpMEHHOCTD;

— OeccepBepHBI peKUM yIPOIIAeT pa3BOpAYMBAHUE U HACTPOUKY;

— BCTpaumBaeMocTh: B oTimuue oT OonbiminHcTBa CYBJl He 3aBuCHUT OT
CTOPOHHUX MPOTPaMM U OUOIHNOTEK;

— HaexxHOCTh — 100% HMCXO0HOrO KOJIa MOKPBITO TECTAMU;

— KOMHOAKTHOCTH [17].
3.5 Cpena paspadorku Qt Creator 14

Qt Creator 14 —»3TO cOBpeMEHHass MHTErpUpOBaHHas cpefa pa3padoTKu
(Integrated Development Environment, IDE), ona npennaraetr Habop HHCTPYMEHTOB
st pazpaborku [10 mams Windows, Android, 10S, a Taxxe BeO-TPHIIOKEHUH U
00JIaYHBIX CEPBHCOB.

K rimaBubiM Bo3moxkHOCTSIM Qt Creator 14 MOKHO OTHECTH:

— MHOTOSI3bIYHAS TIOJIJICPIKKA;

— pEelaKTUPOBAHUE U OTJIAJKA KOJIA;

— uHTerpamus ¢ Qt;

— COBMeCTHasi paboTa M yIpaBjeHUE BEPCUSIMU;

— CO3/IaHKE MOJIb30BATEILCKOT0 HTEp(eiica;
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— pacmupseMocTs [17].

Qt Creator co3ana crieriuaibHO JJIs pa3pabOTKU MporpaMm Ha sizbike C++ ¢
ucrnoiab3oBaHueM ¢peiiMBopka Qt u npearaet 6orarbiii HAOOP UHCTPYMEHTOB JIJIst
noucka yteuek mamsatu (Heob, Valgrind), dopmarupoBanus xoma (Clang-Tidy),
aHaJIKM3a IPOU3BOIUTEILHOCTH.

Hogas Bepcus nogaepxusaer Qt 6 u CMake [17].

Qt 6 — HoBasg Bepcus MOMyJsipHOrO GpeiiMBOpKa Il  pa3padOTKu
npuioxkeHuit Ha C++, MoJaydMBIIasE MHOTOYHMCIICHHBIE ONTHUMU3AIUU OTPHUCOBKHU
uHTepQeiica, KoTopbld Onaromapsa TtexHonoruu RHI Moxer ObITh anmapaTHO
YCKOPEH Ha caMbIX pa3HbIX IutatgopMmax ¢ rnomoibio TexHonoruit Vulkan, Metal u
DirectX. 3a cuer pa3bueHuss kojga ¢peliMBopka Ha Oojiee MEJIKHE YacTH
MPWIOKEHUE CTAJIO 3aHUMATh MEHBIIINN 00bEM TMCKOBOTO MPOCTPAHCTBA.

CMake — cucrema MeTacOOpKH, MOJYYMBIIAS IIMPOKOE PaCIpOCTpaHEHUE
cpenu C++ pa3pabOTUMKOB, CTaBIIAsl HETJIACHBIM MHIYCTPHAIbHBIM CTaHAapToOM. B
HoBoM Bepcuu Qt Creator m Qt6 oHa HCHOJB3yETCS MO yMOJIYaHUIO BMECTO
ycrapeBiiero qmake. B oriuune oT poaHBIX CHCTeM COOpPKH, Takux kKak make u
MSBuild, CMake ne npusszan k kakoii-ro koukpetHoit OC, Oyap To Windows unu
Unix u mo3BoJsieT pa3padaTbiBaTh KpocciiaT(opMeHHbIe TPOrpaMMHbBIE IPOAYKTHI,

YIIPOILAsl HENPEPBIBHYIO MHTETPALUIO U KPOCC-KOMITIIIALMIO [ 18].
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4 Pa3zpa0doTka npujIoKeHust

JluarpamMma pa3BepTHIBAHUS MPWIOKEHUS] [JIs aHaau3a U o0paboTKu

PCHTI'CHOBCKHNX CHUMKOB IIPCACTABJICHA HA PUCYHKC 1.

«device» wdevice»
B PeHTreHOBCKWIA annapart
«DS»
Windows 10 *R5232 Bcraueaemoe MO
+JSON \
RadixStudio.exe report.exe

«device»

+TCP
\ E,ETe KTOp

Bcrpansaemoe MO

Pucynok 1 — Jluarpamma pa3BepTbiBaHUs
4.1 Jlornyeckoe NMPOEKTHPOBAHHUE 0a3bl JAHHBIX

Jlornyeckas mojienb 0a3bl JaHHBIX MPUBEJICHA HA PUCYHKE 2 U COJAEPIKUT TPU

CYIIIHOCTH.
MauuneHT Wccnegosanue
PK ﬂHEHTHCp”KaTOF’na'-'-HEHTa PK | WgeHTudmnkaTopccnegoraHus
mallayneHTa FK | WpeHTudpmkatopMaumneHTa
MonMaunenTa ﬂ,gTaMccne OBE—?HHHLL
NataPoxaexuna .

Bpemallccnegoeanmns

_H—O< MpuunHaBuanTa

HazpaHue

Cepus

PK | MgeHTudonkaropCepun
MogansHOCTb

FK | MaeHTudmkaTopWccnegoeaHna
NataCepun

BpemaCepun

OnucaHneCepun

Pucynok 2 — Jlornueckast MOJEnb JTaHHBIX
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Onucanve arpuOYTOB CYIIHOCTEH JIOTMYECKOW MOJETH TIPUBEIACHO B

tabmurmax 2 — 4.

Ta6muma 2 — Onucanue aTpuOyToB cymHocTy «IlamueHT

Nms atpubyrta Haznauenue [TepBuuHBIN Bremnui
KJIFOY KJIFOY
Nnentudukaropllanmenta | ID nmaruenTa PK
NwmsllanuenTa ®UO narueHTa
IHonllanmenTta Ilox mammenTa
HaTtaPoxnenns Hara POXKICHUSA
NalKreHTa
Tabnuua 3 — Onucanue aTpulOyToB cymHocTH «HccneqoBanuey
Nwms atpubyra Ha3znauenue [lepBuuHBII Bremrau
KJIIOY 1 KJIIOY
NnentudukaropUccnenos | ID ucciaegoBanus PK
aHUus
Unentudukaropllanuenra | ID manuenra FK
JlataldccnenoBanust JlaTta ucciegoBaHus
BpemsalccnenoBanus Bpewms uccnenosanus
[TprnunnaBusura Onucanue
HCCIIEIOBAHUS
Tabnuua 4 — Onucanue aTpuOyTOB CYIIHOCTH «Series
Nwms atpubyra Hasnauenne [lepBuunbIii Buemnui
KJIFOY KJIFOY
NnentudukaropC | ID cepun CHUMKOB PK
epuun
MopansHOCTB MoganbHOCTh cepun
Tluct
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Nms atpubyra Haznauenue ITepBuunbIi K04 | BHemHum Kirou

Unentudukaroplc |ID uccnenoBanus FK
CJIe0BaHUsA

HNataCepun Jlata cepumn

BpemaCepun Bpewms cepuu

OnucanneCepun  |OnucaHue cepun

[Ipouiecc HOpManmM3aMM — 3TO MOCIEAOBATENBHBIA MPOLECC MPUBEACHUS
0a3bl JAaHHBIX K ATAJOHHOMY BHJY, TO €CTh MEPEX0] OT OAHOW HOPMAIHHOU (HOPMBI
K CJIEIYIOLIEH.

OtHomenne Haxoautcs B 1 H®, ecnu Bce cTpoky TaOIUIBI pa3IMYHbIE U BCE
aTpuOyTHI SABJISIOTCS ATOMAPHBIMHU.

OTtHomienne HaxoauTcsa Bo 2 HD, eciu ono Haxoautca B 1 H® u xkaxapiid He
KIIFOUEBOM aTpuOyT TaOAMIBl (PYHKIMOHAIBHO IOJHO 3aBUCUT OT HEPBUYHOTO
KJIFOYa.

Otnowmenue Haxoaures B 3 H®, ecnu ono Haxoautcsa Bo 2 H® u Mexny He
KJIFOUEBBIMU aTPUOyTaMU HE CYIIECTBYET TPAH3UTUBHBIX 3aBUCUMOCTEH.

Bce aTpubyTthl Tpex cymHocTel atoMapHbl W HaxoasaTcs B 3 H®. Jlnsa
MOATBEPAKACHUS TAHHOTO (paKTOpa HEOOXOIUMO PACCMOTPETH KAXKIYIO CYIIHOCTD:

— CYLIHOCTb «ITarmenT» uMeeT KJIFOYEBOU aTpulyT
«Unentudukaropllanmentay. Atpudytel  «WmsllanmenTtay, «llonllaunenrtay,
«JlaTtaPoxnenusd» NaHHOW CYIIHOCTH SIBJISFOTCS MPOCTHIMU U HEJICIIMMBIMU;

— cymHocTh «Cepusi» umeer kirodeBoit arpubyt «UnentuduxatopCepun».
Atpulyt «MonanbHocThby, «JlataCepun», «BpemsaCepun», «OnucanueCepuny,

«nentudukaroplccaenoBanusy» JTAHHOW CYIIHOCTH SABJSAETCSA MPOCTBIM U

HEJIEJTUMBIM;

— CYLIHOCTb «HccnenoBanue» UMeeT KIIFOUEBOM aTpulyT
«MnentudukaroplccnenoBanus. ATpuOyTHI «larallccnenoBanus,
«BpemsalHccnenoBanusy», «IIpnunnaBusuray, «Ha3Banuey,
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«Unentudukaropllamnmenta»

HCIOCINMBIMU.

CYIIHOCTH

SABJIAAIOTCA

MPOCTBIMH

Takum oOpaszom, Obl1a pazpaboTaHa JIOTHYECKask MOJCIb TaHHBIX.

4.2 ®usnyeckoe NPoeKTUPOBAHME

u

Ha ocHoBaHuu pa3paboTaHHOM JOTMYECKON MOJIENN JAaHHBIX Oblila MOCTPOEHA

busndeckas MojieNb JaHHbIX. Du3nueckas MojeNb JaHHBIX pazpadorana mist CYB/]

Sqlite u nmpeacTaBiaeHa Ha pUCYyHKE 3.

(dbu3nYecKoi MOJIeTT IPUBEICHO B Tabauiax 5 — 7.

Patient

PK

PatientlD
PatientName
PatientSex
PatientBirthDate

INTEGER
TEXT
TEXT
TEXT

Study
StudylnstanceUID | INTEGER
PatientlD INTEGER
StudyDate TEXT
StudyTime TEXT
ReasonForVisit TEXT
name TEXT

Series

SeriesInstanceUlD
Maodality
StudylnstancelD
SeriesDate
SeriesTime
SeriesDescription

INTEGER
TEXT
INTEGER
TEXT
TEXT
TEXT

Pucynoxk 3 — ®usnueckas MOAEb JaHHBIX

duznyeckas MOJENb JaHHBIX COJCPKUT TpH Tabmuiel. OmnmcaHue TaOIuIl

Hzm.
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Taodmmna 5 — Onucanue oneit Tadnuis «Patienty

Nwms atpubyra | dusnueckoe ums Hynesoe Kirrouesoe Tun
3HAYCHUE noJie JAHHBIX

Unentudukarop | PatientID He nonmyctumo PK INTEGER

[Iannenra

NwmsallanuenTa PatientName He nomyctumo TEXT

IHonllanmenTta PatientSex He nomyctumo TEXT

HaraPoxnenus | PatientBirthDate | He nomyctumo TEXT

Tabnuna 6 — Onucanue nosei Tadmuibl «Study»

Nwms atpubyra dusnyeckoe nMs HyneBoe | KiiroueBoe Tun
3HA4YCHUE noJie JTAHHBIX

Nnentudukarop StudyInstanceUID | He PK INTEGER

HUccaenosanusa JIOITY CTUMO

Unentuduxatop PatientID He FK INTEGER

[TanmenTa Oy CTUMO

HatallccnenoBanus | StudyDate He TEXT
Oy CTUMO

BpemslccnenoBanus | StudyTime He TEXT
Oy CTUMO

[TpnunnaBusura ReasonForVisit He TEXT
JOMYCTHUMO

HasBanue name He TEXT
Oy CTHUMO

Jucr
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Taomuna 7 — Onucanue mmosneil Ta0InIbl «Series

Nms atpubyta PusznuecKkoe uMs Hynesoe KiroueBoe Tun
3HAYCHUE noJie JAHHBIX

Unentuduxatop SeriesInstanceUID | He nomyctumo PK INTEGER
Cepun
MopansHOCTB Modality He monmyctumo TEXT
Nnentuduxarop StudyInstanceUID | He nonmyctumo FK INTEGER
HccnenoBanus
HNataCepun SeriesDate He nomyctumo TEXT
BpemsaCepun SeriesTime He nomyctumo TEXT
OnucanuuCepun | SeriesDescription | He nomyctumo TEXT

Takum oOpazom, OblIa pazpaboTana duzudeckas mojaenb gaHHbIX 111 CYB]]

Sqlite3.

4.3 Onucanue apxXuTeKTYpPbl

[Iporpamma peanu3oBaHa ¢ HOMOIIBIO Si3blKa OporpammupoBanus C++ B

cpene pazpadbotku Qt Creator 14 u uMeeT MOAYJIBbHYIO CTPYKTYPY, IIPEJACTABICHHYIO

Ha PHUCYHKE.

W3m. | Jluct | Ne nokym.
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ECalimsarkio

RSraghicaTociFeciangle

Fazizimage

AStmamer

It e

Pucynok 4 — J[uarpamMmma Ki1accoB

OmnucaHue KJ1accoB MMpCaACTaBJICHO B Ta6J'II/IHe 8.

Tabnuna 8 — Onrcanue KJ1accoB MPOTrPaMMBI

Ha3zBanue kiacca Onucanue kinacca
RExplorerScreen Monynb A 0TOOpa)XKeHHsI TIIaBHOTO OKHA MPUIIOXKEHHS.
RExaminationScreen Momynb 175t oToOpa)keHust IKpaHa 00CIeI0BaHUS.
RExaminationTopMenu | Monynb A1 0TOOpak€HHs BEPXHETO MEHIO.
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HasBsanue kinacca Onucanue Kiacca

RExaminationlmgsVerti | Moaynb uisi OoTOOpaXeHHUs CIUCKA PaarOJIOTHYECKHUX

calPreview M300paKEHUH.

RExaminationTools Monyne 1151 0TOOpakeHUsI MHCTPYMEHTOB aHHOTAIMHM |
U3MEPEHHS.

RStatusBar Monyns anis oroOpaxeHus ctaTyc-0apa, 0ToOpakaroIero

MH(OPMALIMIO O MOAKIIOUYEHUH 000PYIOBaHUS.

RExplorer Monynbs 11t OTOOpaKeHHMS CIHMCKa OOCeqOBaHUM.
[Ipennasnauen g oOecnedyeHus padbOThl  (PyHKIMIMA
no0aBICHUS, W3MCHCHUS U yHaJICHUS JaHHBIX 00

00cJIe10BaHUAX.

RImagelnfo Monyne ans oroOpaxkeHus HHGOPMAIIUN O CHUMKE.

RImagePreviewWidget | Monynps oOecnieunBaromiuii BbIBO/I MIPEBbIO CHUMKA.

RExaminationDevicePa | Momyns 1151 0TOOpaskeHUsT 3JIEMEHTOB yMpPaBICHUS 000

nel PYAOBAaHHUEM: PEHTTE€HOBCKUM MOHOOJIOKOM 151
IUIOCKOTIAHETIbHBIM JETEKTOPOM PEHTTEHOBCKOTO
U3JTyYEHUS.

NoiseEffect Monyne ans TOAAEPKKH (QUIBTpa H300paKeHUs —

pa3mbiTus ['aycca.

DicomManager Mopyne nns noanepxku ctangapra DICOM.

RadixImage Monynb, obecrieunBarOUM TOAACPKKY Omeparuid Haj
n300paxkeHussMu  (IIOBOPOT, HWHBEpPCHs, OTpakKeHUE,

obOpe3ka).

RadixController Monyne s TOAAEPKKH PEHTITEHOBCKOTO — amrapara.
Peann3yer KomMaHIbl Hayajao W3JIYYEHHS, OCTAHOBKY,
nepeaavy mapaMmeTpoB Ha yCTPOMCTBO (HAIpPsHKEHUE, TOK,

BpEMSI SKCIIO3ULINN).

Venul417 Monynb g mOANEpKKU JeTeKTopa. Peanusyer ureHue

TCJICMCTPHUH, HAYaJI0 IPpHEMa H3JIYUCHHUA KW IIOJTYYCHHUC

H300paKEHUSI.
Record Monynb s XpaHeHUs JaHHBIX 00 00CiIeI0BaHUY.
Jlucr
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HasBsanue kinacca Onucanue Kiacca

RUndoRedo Monyinb 1Jist XpaHEHUsI UCTOPUM OIepaLA

ClaheEffect Monyne nns momnepkku GUiIbTpa H300pKEHUS —
CLAHE.

SharpnessEffect Monyne nns mommepkKku GUIbTpa H300pKEHUS —

HEYETKOU MAaCKH.

RGraphicsToolsLine Monynb, peanu3yronmmi MTOAACPKKY Tpaduaeckoro

WHCTPYMEHTA — JIMHEHUKH

RGraphicsToolsRectang | Moayns, peanusyromuid TOAIEPXKKY TpapuIecKOTO

le MHCTPYMEHTA — U3MEPUTEIIBHOTO IIPSMOYTOJIbHUKA

RGraphicsToolsAngle | Moaynb, peanusyromuidi MNOAACPKKY rpaduueckoro

MHCTPYMEHTA — yIJa

RExaminationView Mopynb, peanu3yronmi COOCTBEHHYIO TIpaduyecKyro
CLICHY
MainWindow Moynp rmaBHOrO OKHa

Jnarpamma BapuaHTOB MCIIOJIb30BAHMS MPEJICTABIICHA HA PUCYHKE J.

e I'IoBopo‘r CHUMKA

<<exten(l» -

«exlentl»
DT DKEHUE CHUMKA
OGpaGo‘rKa CHUMKOEB P
CozflaHWe 3aKoYeHnA [ N I'Ionyqeume CHUMKa

«extend» ™,

«mc\ude»

HacTtpoiika o6opygosaHua

BLiGop natonoruii
,D,uﬁasneuwe aHHurau,uu
«exleml»
«extend»

OnpeaeneHue KATEropumn ; =

«exlentl» «exlen(l»
Jo6aeneHue nauveHTa B Bl
JoBaEneHne UZMEPUTENBHOTS MPAMOYFONbHUKA

AobGaBneHne KANMGPOBOYHON NUHMK

Bpay

«mclude» ,"
«mclude»

Pucynok 5 — Jlnarpamma BapruaHTOB MCIOJIb30BaHUS
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4.4 Onucanue NporpamMmabl

[lamka assets xpaHUT pecypcbl npuiiokeHus: (mpudThl, UKOHKH, SQL
CKPHIITHI).

Kon nputoxeHus XpaHUTCS B TIAIIKE SIC.

[Namka src/graphicEffects omuceiBaercst rpaduueckue 3G EKThI
(punbTpel) mzobpaxkenus. Bcero addexroB 3: CLAHE, neuerkas macka,
pasmeiTHe ['aycca. OddekTsl peanu3oBaHbl MPU MOMOIIM OMOJIMOTEKU
OPENCV. Ilpumep peanuzanuu bunptpa CLAHE (ocTanpHble peaan30BaHbI

AQHAJIOTUYHO):

#include "ClaheEffect.h"
#include <opencv2/core/ocl.hpp>
#include <opencv2/imgcodecs.hpp>
#include <opencv2/imgproc.hpp>

#include <opencv2/opencv.hpp>

ClaheEffect::ClaheEffect () : IGraphicsEffect () {
m value = 0;
}
void ClaheEffect::applyEffect (cv::UMat& image) {
if (0 != m value) {
int k = 5;
int clipLimit = m value * k;
cv::Ptr<cv::CLAHE> clahe = cv::createCLAHE () ;
clahe->setClipLimit (clipLimit) ;

clahe->setTilesGridSize(cv::Size (8, 8));

cv::UMat clahed;
if (image.channels() != 1) {
cv::cvtColor (image, image, cv::COLOR RGB2GRAY) ;
}
clahe->apply (image, clahed);

image = clahed;

Jluct

W3m. | Jluct | Ne nokym. [onmucn Hata

MT'Y1.090501.13.001 IT3 -




[Tanka src/components coxepXut Tpadudeckuii HHTEpPeic MporpaMMel.
NHutepdeiic onucpiBaeTcs ¢ moMolbio ui ¢aina ppeiimBopka Qt. B cpp u h daitnax
OTIHCHIBACTCS TIOTUKA PabOTHI TpadUIeCKUX KOMITIOHEHTOB.

daiin src/components/RMessageltem.cpp OTMCHIBACT COOOIIEHHE.
MOKa3bIBAEMOE IMOJIH30BATEINIO.

@aitn  src/components/RExaminationView.cpp onucbiBaeT TIpa@uuecKyro
ciieny RExaminationView.

Mertop fit MmacmTabupyeT n300pakeHue.

MeTtoabl enableSelectionMode, disableSelectionMode
BKJIFOUAIOT/BBIKITIOYAIOT PEKUM BBIICTICHUS.

Mertog selectedArea Bo3BpaliaeT NpsiMOYroJibHYIO 00JIaCTh BBIACICHHUS.

[lamka  src/components/windows  COIEpPXHT  OKHA,  TIOKa3bIBaeMbIC
nosib3oBarento. MHTepdelic onmuckiBaeTes ¢ moMmolbio ui (aitna ppeiimBopka Qt. B
cpp 4 h daiinax onuceiBaeTcs Joruka padoTsl. Bce okHAa — HacleHUKU Kiacca
QDialog u coaepkar KHONKH, HMCITyCKAIOIee CHUTHAbl (MCTHONB3YyS MEXaHU3M
curHaioB-ciotoB  Qt). Takum o00pa3zom peanusyercs OTIEJICHUE  KOJa,
OTKCHIBAIONIETO UHTEPPEIiC OT OU3HEC-TOTHKH.

B mamke src/image copepkathCs (aiiabl, OTHOCSAIIHMECS K padoTe Ham
M300paKeHUSIMHU.

@aitn  src/image/Dicomlmage.cpp  comepxut  kimacc  Dicomlmage,
peanuzyromuil nogaepxky crangapra DICOM.

Mertop getDistance Bo3BpaillaeT pacCTOSIHUE MEXK]Ty TOUYKaMH B CAHTUMETpPaAx,
YTO MO3BOJISIET PEATM30BaTh MHCTPYMEHT JIMHEWKA.

Meton getlmageFormat Bo3Bpamiaer gopmar kapTuHku st 6ubmuorexu Qt,
ocHoBbIBasich Ha DICOM Terax n3o0pakeHusl.

Meron getPixelData Bo3BparaeT ykazaTenb Ha Tpaguieckyro HHGOPMAIIUIO,
UCIOJIb3Ys 1715t aToro oubnuoreky DCMTK.

Metonsr getStudyDate, getStudyTime, getWidth, getHeight Bo3Bpamaer

sHaueHus1 TeroB DICOM, ucnons3ys st sToro 6uonmmoreky DCMTK.
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Meron getGeneratorParams 3anosisieT CTpyKTypy peHTT€HOBCKOIO MOHOOJIOKA
(Tok, HampsbkeHue, Bpems skcrno3uiiuu) TeroB DICOM, ucnonb3ys st 3TOTO
oubnuorexky DCMTK.

MeTton rotate moBopaumBaeT W300paK€HUE Ha 3aJaHHBIA YTOJ, WCIOJIB3YS
Metoy rotatelmage knacca DicomImage 6ubmuoreku DCMTK.

Meton  croplmage  oOpe3aeT  W300pakeHHME,  WCIOIB3YS  METO
createClippedlmage Oubmmoreku DCMTK, npenBaputenbHO COXpaHsis OpUTHHAIT
M300paKEeHHUS.

Meton save coxpaHsieT W300pakKeHHE, MPEIBAPUTEIHHO 3alMcaB B TETH
DICOM axryanbnyto uHpopmanuio. CaMo coxpaHeHue padOTaeT ¢ MOMOIIBIO
metoaa saveFile onommuorexku DCMTK.

Merton readDicomFile Brimmonuser dreHue: co3maeT OOBEKT KJlacca
DicomlImage, BRIUNTHIBAaHNE 3HAUYEHUE TETOB.

@aiin  src/image/RUndoRedo.cpp  comepxkutr  kmacc  RUndoRedo,
PEATM3YIOIINH MOIIEPKKY ONEpaliiidi OTMEHBI M TOBTOPEHUS JCUCTBUA.

Meton undo OTMEHSIET IMOCJICIHIO OTEPAIHMIO: YIaIseT 3JIEMEHT W3 CTeKa
undo u mob6asmsieT B crek redo. Bo3BparaeT o0wekT kiacca Operation.

Meton redo MOBTOpSIET MOCIEAHIO OMEPAIMIO: YIAISIET JIEMEHT U3 CTEeKa
redo u 1o6aBsier B crek undo. Bo3pamiaeT o0bekT kiacca Operation.

Knacc Operation comaepxut wHGOPMANUIO O oOmepanuu (HampuMmep Yroi
MOBOPOTA, KOTOPHI HEOOXOAMMO OTMEHMTb), BUJ ONEpPALUd U PEeai3yeT METOIbI
undo/redo.

@aitn  src/image/RadixImage.cpp  comepxur  kimacc  RadixImage,
peaNM3yIONINI TOIACPIKKY N300pasKCHHSI.

Meton addGraphicsltem no6aBnseT WHCTpYMEHT (JIMHEHKY WJIM Yroji) Ha
rpaduueckyto cueny Qt. Ilocne nodaBnenus cozmaercs o0bekT Operation, KOTOPHIT
nobasinsiercs B crek undoRedo.

Mertop attach nqobapsieT nzoopaxkenue Ha cuieHy (RExaminationView).

[Tanka src/hardware coxpepxutr kox it paboThl ¢ 00OpyJIOBaHHEM

(moJryyeHue peHTreHOBCKOTO CHUMKA U TEJIEMETPHUN ).
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@aitn  src/hardware/fpd/Venul417.cpp comepkut kom sl  pabOTBHl €
JIETEKTOPOM.

Meron getFpdTelemetry 3amofiHS€T CTPYKTYpPY, OMUCHIBAIOIIYIO TEIEMETPUIO
JIETEKTOpa: €ro TeMIiepaTypy u 3apsn. st modydeHus: STUX JaHHBIX Ha JETEKTOP
nocelaeTcss koMmanna. Ilpu »Tom ucnonb3yercs OuUOIMOTEKa OT MPOU3BOIUTEINS
o0opynoBaHusI.

Meton startAcquisition HCHONB3yeTCA IJsl TOJMYYEHHUS CHUMKA, MOChLIas
KoMaHay Ha nerektop. [Ipu sToM mcmonb3yercs OMOMMOTEKa OT MPOWU3BOIUTEINS
00opyI0BaHUSI.

Meton connect ucrionb3yercs i MoakrodYeHus K nerekropy mo WI-FI. [Tpu
ATOM HCIOIb3yEeTCsl OMOIMOTEKA OT MPOU3BOJUTEINSI 000OPYAOBAHMSL.

@aiin src/hardware/xray/RadixController.cpp comepxut kon mis paboOThI ¢
PEHTI€HOBCKUM amapaToM.

Meron StartXray wucnmosmp3yercss Juisl 3amycka peHtreHa. llpm  stom
ucnonb3yercst oubnmoreka Qt Serial Port, koTopasi moceulaeT KOMaHy Ha amnmapar
ucnonszys COM nopr.

Meron StopXray peanu3oBaH aHAJIOTMYHO M UCIOIB3YETCS JJisl OCTAHOBKHU
U3ITyYCHHUS.

Meroast  SetExpoTime, SetVoltage, SetCurrent mnepemaroT JaHHBIE
napamMeTpoB TeHeparuy (BpeMsi SKCIIO3UIUNH, HANPSDKEHUE U TOK) Ha PEeHTTEHOBCKUMA
anmapar.

B manke src/components/graphic_tools comepxkarcst ¢aiisibl, OTHOCAIIUECS K
paboTe HajJ H300paKEHUSIMU.

daiin src/components/graphic_tools coxepxkut kiacc RGraphicsToolsLine,
peanu3yoIMi NOAIEPKKY HHCTPYMEHTA JINHENKA.

MeTon rotate moBopauMBaeT JIMHEUKY BMECTE C IIOBOPOTOM M300PaKEHHUS.

Meton flip BbI3BIBa€TCS TPH BEPTHKATHPHOM WM TOPHU30HTAIHEHOM
OTpaXCHUHU.

OcranbHble rpaduueckue THCTPYMEHTHI peaTu30BaHbl aHAIOTMYHO.

B manke screens coaepKHTCA KOJA OSKPAaHOB TMPWIOKEHHS — JKpaH

oOcnenoBanus u 3kpad bJI.
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daiin  src/screens/RExaminationScreen.cpp OnuchIBaeT KOHTPOJIEp Jis
sKpaHa oOcienaoBaHus U coaepxkut 1 kiaacc — RExaminationScreen.

Meton onMakeSnapshoot BbI3bIBaeTCs IPU MOTYYEHUH CHUMKA.

Meton onGotSnapshoot BeI3bIBa€TCSI KOTJIJa CHUMOK TTOJTYYEH.

Meron onShowAboutDialog BeI3bIBaeTCS TIpU  OTKPBITHM Juajora o
nmporpamme.

Meton voltageChanged BbI3bIBaeTCS TNpU U3MEHEHHHM  HAINPSHKEHUS
PEHTTEHOBCKOTO amnmapara Ha TIaHeld YCTPOICTB U MepeaaeT aKTyaabHOe 3HAUCHHE
HAa PEHTICHOBCKMI ammapar ¢ ToMmombio Mertomga SetVoltage oObekra
RadixController.

Meton currentChanged BbI3bIBaeTCS MpU M3MEHEHHWH TOKA PEHTTEHOBCKOTO
anmapara Ha T[aHEeIW YCTPOWCTB U TepelaeT akTyaJlbHOE 3HA4YeHUE Ha
PEHTreHOBCKUH armapar ¢ noMmoinsio metoaa SetCurrent oobexta RadixController.

Meton expotimeChanged BbI3bIBaeTCS MpU U3MEHEHUH BPEMEHU 3KCIO3ULIUU
PEHTI€HOBCKOTO arrapaTta Ha MaHeJId YCTPOUCTB U MepeacT akTyalbHOE 3HAUCHHE
HAa PEHTTeHOBCKMI ammapar ¢ mnomomlplo Metojga SetExpotime oObekTa
RadixController.

@aiin src/screens/RExplorerScreen.cpp onmuchiBaeT KOHTPOJUIEp IS KpaHa
npoBoJHUKA U coaepkuT | kmacc — RExplorerScreen.

Meton init BBI3BIBACTCS TPU CO3J@aHUM OOBEKTa M HCIONB3YETCS IS
co3aanus rpaduyueckoro uurepderica moiab30BaTENs.

BcnoMorarenbHoe NpUIIOKEHHE report.exe HyXHO Uil  (OpMHUpPOBAHUS
MEAMIMHCKOTO 3aKII0UEHUS.

Kon npuiioxenust cocTouT u3 ojaHOro daiijla main.go, BHYTPH KOTOPOTO
oOwsiBeHa (QyHkiuu main. [lpunoxenue dopmupyer order dopmara DOCX,
oxkunas Ha Bxon JSON aiin, opopmieHHblil o cxeme. JJjig 3TOro MCHoib3yercs

Moayib go-docx u ero pynkuuu AddParagraph, AddText, Justification u Size.
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4.5 PyKkoBOACTBO MOJIH30BATEJIS

[Ipn 3amycke mporpamMMmbl MOJIB30BATENIb MOMAJAET HA JKPaH CO CHUCKOM

o0ciieToBaHU — MPOBOJAHUK (PUCYHOK 6).

oOcnenoBanusM, a Takke K ¢daiiam DICOM. Ero untepdeiic Bkitoyaer B ceosi:

HpOBOI[HI/IK MMPCAHA3HAYCH JJIA CO3AaHus, ITIOUCKA U JOCTYIId K COXPaHCHHBIM

— IIaHCJIb UHCTPYMCHTOB;,

— CHOUCOK 00CIe1OBaHUN.

4+ Cospatb

Wms naumvenTa

MaTpocos AnekcaHap 2
MBaHos Muxaun

MeTtpos M.A.

3anuesa O.

B 272 0T 1

JHara uccnepoBanusa

25-02-2024

24-02-2024

22-02-2024

20-02-2024

13:05

Mon nayuenTa

Myxckon

My>kckon

XeHckuin

XeHckuin

[ara poxgeHus

11-01-1996 , 28 net

20-05-1989 , 35 net

15-08-1978 , 46 net

15-03-2001, 22 roga

OnucaHue

PeHTreH cTon

PEeHTreH HMXKHUX KOHEYH...

PeHTreH NoACHMYHOr O OT...

dnooporpadpus

ID uccnegoeanus

2152513252

7774823496

12123125512

39287497

Pucynok 6 — Murtepdeiic npoBoaHuka

Pasmep

72.5 Mb

68.7 Mb

62.3 Mb

75.0 Mb

[Tanenb THCTPYMEHTOB MTPOBOJAHUKA (PUCYHOK 7) pacmoiOkKeHa HaJl CIIUCKOM
oOcJe10BaHMM, MPEAOCTaBIIsAsl BCE HEOOXOIMMBbIE (PYHKIUU ISl pa0OTHI C
o0cJeI0OBaHUSIMU U OTKPBITHUS (HaiiJIoB.

Hzm.
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4+ Cospatb 1 @2?36 4“ 5 6

Wms nauvenTa [ata uccnepoBanus Mon nauvnenta [ata poxpaeHus Onucanne ID nccnepoBanus Pasmep

MaTpocos AnekcaHap 25-02-2024 11:30  My>xckown 11-01-1996 , 28 net PeHTreH cton 2152513252 72.5 Mb

MBaHos Muxaun 24-02-2024 17:25  Myxckoin 20-05-1989 , 35 net PEeHTreH HUXXHUX KOHeYH... 7774823496 68.7 Mb

MeTtpos M.A. 22-02-2024 9:41 YKeHckuin 15-08-1978 , 46 net PeHTreH NosAcHWYHoro ot... 12123125512 62.3 Mb

3anuesa O. 20-02-2024 13:05 KeHckuin 15-03-2001, 22 roga ®nooporpadpus 39287497 75.0 Mb

Pucynok 7 — Ilanens MHCTPYMEHTOB IPOBOJHUKA

Knornka «Co31aTh» HHULIMHUPYET HOBOE 00CIIE0BAHKE U MO3BOJISIET JOOABUTD
B HEr0 HH(OPMALKIO O ALIUEHTE.

Knonka «®aim» OTKpbIBAET KOHTEKCTHOE MEHIO, B KOTOPOM BO3MOKEH
BBIOOD CJIEAYIOITUIN OnepaIui:

- oTKpbITh (haiin DICOM;

- oTKphITh aniky DICOM;

- AKCTIOPT 00CIIeI0BaHUS.

[lepBast KHOTIKa KOHTEKCTHOTO MEHIO OTKPBIBAET OKHO B (PailioBOM cucteme
paboueii cTaHIuy JUIs TpocMoTpa U pefaaktupoBanus daitia DICOM.

Bropas kHOIIKa KOHTEKCTHOTO MEHIO OTKpBIBAET Mamnky ¢ (aitnamu DICOM B
¢aiinoBoii cucteMe pabouelt CTaHIUH IS TPOCMOTpPa U PEaKTUPOBAHUS.

[TocnenHsst KHOMKAa KOHTEKCTHOTO MEHIO COXPaHSET BIOpaHHOE
oOcnenoBanue B (hailJioByr0 cUCTEMy pabouel CTaHIIMKM Kak Narky ¢ gainamu B

onaoMm u3 popmaros: DICOM, PNG, JPEG, BMP, TIFF.
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Knonka «PenaktupoBanue 00cie10BaHus» OTKPHIBAET OTBETCTBYIOIIEE OKHO
JUTSL BEIOpaHHOTO 00CIIeIOBaHMS.

Knomnka «Y naneHue» mo3BojsieT yAalIsITh OJHO WM HECKOJIBKO BEIOPaHHBIX
oOcnenoBanuii. /{51 BBIOOpa HECKOIBKUX 00CIIEIOBAHUMN CIENYET 3a)KaTh KIABUIITY
CTRL u BbIOpaTh B CIIUCKE T€, KOTOPhIC HY)KHO yIAJIUTh.

Knonka «CopTUpOBKay ynopsiI0YMBAET CIMCOK 00CIEA0BAHMM 110 UMEHH, IO
naTe u 1o uaeHTudukaropy oocrnenoBanus. [loBTopHoe HaXkaTre Ha BHIOPAHHBIN
MyHKT B MEHIO COPTUPYET CIUCOK 00CIEI0BAHUM 110 BO3PACTAHUIO WIIM YOBIBAHUIO.

[Touck — cTpoka BBOJIA TEKCTA ISl TOMCKA 10 COXPAHEHHBIM JaHHBIM
MAIMEHTOB U aTpuOyTam 00CIeT0BAHMIA.

[Ton maHe b0 HHCTPYMEHTOB ITPOBOTHUKA PACIIONOKEH CITHUCOK
oOcJe10BaHM, OPraHU30BaHHBIN B BUJIE TaOIHIlb! (prcyHOK 8). B cTonbmax
cojiepkutcst nHGopmalus 00 06ciIeI0BaHUX:

— UM MTaIMCHTA,;

— J1aTa IPOBECHHS 00CIICIOBAHHS.

— I10JI TTAIIMEHTA,

— J1aTa pOKJICHUS U BO3PACT MAIMECHTA;
— omnmucaHue 00CIIeJ0OBaHNS;

— id obcnenoBanus (MaeHTUDUKATOD);

— pa3MECpP COXpPaHCHHBIX TaHHBIX 06CJ'I€I[OB21HI/I}I B MerabamTax.
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4+ Cospatb @ f ﬁ Tl

Wms nauvenTa 1
MaTpocos AnekcaHap
MBaHos Muxaun
MeTtpos M.A.

3anuesa O.

[ata uccnepoBanus 2 Mon nauvnenta 3 [ata poxpaeHus 4 Onucanne 5 ID nccnepoBanus 6

25-02-2024 11:30  My>xckown

24-02-2024 17:25  Myxckoin

22-02-2024 9:41 XeHckun

20-02-2024 13:05 )KeHckuin

11-01-1996 , 28 net PeHTreH cton 2152513252

20-05-1989, 35 net PeHTreH HWKHUX KOHeYH... 7774823496

15-08-1978 , 46 net PeHTreH NosAcHWYHoro ot... 12123125512

15-03-2001, 22 ropa ®nooporpadpus 39287497

Pucynok 8 — MuTepdeiic ”HCTpYMEHTOB ITPOBOTHUKA

['maBHBIM 3KpaH (pUCYHOK 9) npeaHasHayeH 11l pabOThl C H300PAKEHUSIMU U

Pasmep

72.5 Mb

68.7 Mb

62.3 Mb

75.0 Mb

7

YOPABJICHHS] PEHTT€HOBCKUM 000pyioBaHHeM. Ha riiaBHOM 3KpaHe pacioioKeHBbI:

— INaHCJIb HHCTPYMCHTOB;,

— IaHeJIb MUHHUATIOP U300paXeHu;

— IIaHCJIb COCTOAHUA,

— [MaHENb YIIPABIICHUS;

— pabouas 001acTh.

W3m. | Jluct | Ne nokym.
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O NMposogHuk @ @ é} (9 — UsaHoB U.U. Uccnepoeanne PepakTtuposaHue UHCTPpYMEHTbI

Tvun uccnepoBaHus PaccTosinue

pyAHas knetka 80 cm

HanpskeHue 4

150 «B

0,6 wa

Bpems akcnosuuumn

0,8

3apepxka

1009

Pucynok 9 — I'naBHbIi1 3KpaH

[lanens unctpymeHToB (pucyHok 10) mpenHasHaueHa s paOoThl ¢ (dailaMu u
BBI30BOM JOTIOTHUTEIIbHBIX GyHKIHHN.
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(a] npOBOAHMK1 @2@3 634(95 56 WBaHos U.WN. 7

ﬁg Uccnepoeanne PepakTtuposaHue MHchyMeNT1|0

Tun uccnepoBaHus PaccTosinne

pyAHas knetka 80 cm

HanpsxeHue

150 «B

0,6 wa

Bpems akcnosuuumn

0,8

3apepxka

Pucynok 10 — Ilanens uHCTpYyMEHTOB

Knormka «I[IpoBOJHHK» 3aKphIBacT TEKYIllee 00CIICJOBaHUE U OTKPHIBACT
CIIUCOK 00CIeJOBAHUMN.

Knonka «®aiiny OTKPBIBACT KOHTCKCTHOC MCHIO C IBYM: ITYHKTAMU:

— oTKpbITh (haitn DICOM;

— 3KCIOPT U300paKEHHSL.

[TepBbIit MyHKT KOHTEKCTHOTO MEHIO OTKPBHIBAET OKHO (PailJIOBON CUCTEMBI

U1t BBIOOpa 1 ripocMoTpa ¢aiina DICOM B 0TKphITOM 00C/I€I0BaHUH.

BTOpoii MyHKT KOHTEKCTHOTO MEHIO OTKPBIBAET OKHO (haiiJIOBOM CHCTEMBI,

9YTOOBI B HEM BBIOpPATh MECTO JJISl SKCIIOPTA BHIOPAHHOTO U300paKEHHS B OJTHOM U3

dopmaros: DICOM, PNG, JPEG, BMP, TIFF.

Knomnka «COXpaHI/ITB» COXpPaHsACT BCC TCKYHINC NU3BMCHCHHUA B OTKPBITOM

00CJIeTOBAaHHH.

Hzm.

JIucr
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Jara

Jluct

[II'Y1.090501.13.001 I13

40




Knonka «Otmena onepanuny OTMEHSET NOCIeIHEE BBIMOIHEHHOE JEHCTBUE
Ha miar Hazaja. Hampumep, ecnu Ha n3o0paxeHue cirydaitHo Oblia qo0aBiieHa
aHHoTauus, To «OTMeHa IeUCTBUS MPUBEIET K €€ yIaJCHUIO.

Knonka «Bo3Bpar 1eicTBHS» BO3BpAILAET NOCIEAHEE OTMEHEHHOE IEMCTBHE.
Hamnpumep, ecnu Ha n300pa)keHUU CIIy4ailHO yJaIuTh aHHOTaIuIo, TO «Bo3Bpar
NEUCTBUS NPUBEIET K €€ BO3BPATYy.

Knornka «I'maBHOE MEHI0» OTKPBIBAET JIOCTYT K JOMOJIHUTENbHBIM (QYyHKIIUSIM
W HacTpoiike Buja uHTepdeiica.

Nms nanpenTa — cTpoka Juisi OTOOpakeHUs UMEHU MallMeHTa, COXPAaHEHHOTO
IpU CO3JIaHKUU 00CIIEIOBaHUSI.

Knonku MacirabupoBanusi yBEIUYUBAIOT UM YMEHBIIAIOT MacIITao
MIPOCMATPUBAEMOT0 U300paKECHHUSI.

Knonka «CeTka» mo3BOJISIET BHIOMPATh M HACTPAUBATh BApUAHTHI pa30UBKU
paboueit 001acTH U151 OTHOBPEMEHHOTO MTPOCMOTPA HECKOIBKUX U300paKeHUI.
[Tanenb yrpaBiieHHs] COAECPKUT CIAEAYIOLINE BKIAIKU:

— yIpaBJiieHUE PEHTT€HOBCKUM 000pYJ0BaHUEM;
— pelaKTUPOBAaHUE N300PaKEHHUI;
— UHCTPYMEHTHI.

[Tanens MuHuaTIOp N300pakeHni (prcyHOK 11) MO3BOJSET NEPEKITIOYATHCS
MeXAy M300pakeHUsIMU B o0ceaoBaHuM Wi namnke ¢ aitnamu DICOM. 13
MaHEI MUHUATIOP MOKHO YJaJIUTh, SKCIOPTUPOBATh WA JyOIMpOBATh BHIOPAaHHOE

M300paKeHue.
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[ NMposogHuk

B @ S @ =

25.02.2024 11:30
» b ¢

2 100% [E 20°C

WeaHoe U.N.

Uccnepoeanne PepakTtuposaHue UHCTPpYMEHTbI

Tun uccnepoBaHus PaccTosinne

pyAHas knetka 80 cm

HanpsxeHune

150 «B

0,6 wa

Bpems akcnosuuumn

0,8

3apepxka

Pucynok 11 — Ilanens muHmatiOp

Ha nmanenu cocrosinus (pucyHok 12) otoOpaskaercs BakHast HHPOPMAIIUS O

PCHTI'CHOBCKOM O60py,Z[OBaHI/II/I, BKJIFO49asdA CTATyC €ro NOAKJIIOUYCHUA, TCMIICPATYPY U

YPOBEHb 3apsiia akkymyJaTopoB. [lanens paznenena Ha 3 Oioka:

— COCTOSIHUE TTOJKJIFOUCHUS, YPOBEHb 3aps/ia aKKyMyJIsITOpa U TEMIIeparypa

PEHTI€HOBCKOT0 MOHOOJIOKA;

— COCTOSIHME ITOAKIIIOUECHMS, YPOBEHb 3apsla aKKyMYyJISTOpA U TEMIIEpaTypa

IIOCKOITIAHCIIBHOI'O ACTCKTOPA,

— BbIOOP PEHTIE€HOBCKOTO 000PYI0BaHUS JUIsl YIIPABJIEHUS B IIpOrpamMmme.

Hzm.

JIucr

Ne nokym.

Iloamuce

Jara
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O NposopaHuk @ B <') (9 = MBaHoe U.W. WUccneposaHne PepaktupoBaHue  MHCTpYyMeHTbI

25.02.2024 11:30 £ . Tun uccneposaHua PaccTtosiHne

FpypHas kneTka 80 cm

HanpsxeHune

150 «B

06 wA

Bpems aKcnosuuum

0,8

3apepxka

T [ 100% [E 20c]|| @ [E so% [F s0°c2

Pucynok 12 — Ilanens cocTosiHus

[Tanens ympaBieHus: (pucyHok 13) ucnonbdyercs s paboThl ¢ W300paKEHUSIMU:

HX IMMOJYUYCHHUCM U PCHAAKTUPOBAHHUCM.

Hanprwenue

150 «B

1

06 wa
VrEHELEHWE LUy MG

Bpemn SRenoadyng

Pucynok 13 — Ilanens ynpasneHus
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Bxnanka «MccnenoBanue» npeaHa3sHaueHa Al HAaCTPOMKU mapaMeTpoB
PEHTI€HOBCKOTO 000pyA0BaHus, BEIOOpA MpoduiIei mapaMeTpoB SKCIO3UIIUN
PEHTI€HOBCKOI0 MOHOOJIOKA (TUIT 00CI€IOBaHUs), YCTAHOBKH PACCTOSTHUS 10
NaIMeHTa U 3aIlyCcKa 3KCIO3UIMH JUIS MTOJIyYeHUS U300paXeHHUs.

Bxnanka «PenaktupoBaHue» cOlepKUT HHCTPYMEHTHI MPeoOpa3oBaHUS U
peIaKTUPOBAHUS M300paAKECHUM.

Bxnanka «IHCTpyMEHTBI» MpeocTaBiisseT HabOp HHCTPYMEHTOB IS
MIPOBEICHUS M3MEPECHU Ha H300PaKEHUAX U JOOABJICHHSI aHHOTAIIHA.

Pabouas o6macte (pucyHok 14) npennaznadeHa Juist paboThl ¢
n3o0paxkenussMu. Paboyast 0071aCTh MOKET BBITJIAIETh MTO-PA3HOMY B 3aBUCUMOCTH
OT pexxuma npocMmotpa. B paboueit o0nactu Hanbosee BayKHbIE JaHHBIE U TETH
DICOM npocmaTpuBaeMoro n300pakeHus, 0TOOPaKar0TCs TOBEPX HETO U
TPYIIUPYIOTCS MO yTiaMm.

Dnposoprk B B € (> = Msawos UM Uccneposanne  PepakTupoBaHue — MHCTPYMeHTb

Tun uccnepoBaHus PaccTosinne

pyAHas knetka 80 cm

HanpsxeHune

150 «B

0,6 wa

Bpems akcnosuuumn

0,8

3apepxka

T [E 00% [F 20°c B 80%

Pucynok 14 — PaGouas o6mactb
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OO0cnenoBanus npeaHa3HayYeHbl sl XpaHEHUs: HH(OpManuu U
PEHTIeHOBCKUX M300paxeHuit narueHToB. [Ipu co3nanuu obcneaoBaHust OHO
no0aBJsieTCs B JJOKaJIbHYIO 0a3y TaHHBIX HAa paboyel CTaHIUU.

Jliist co3manust HOBOro obcnenoBanus (pucyHok 15) HeoOxoauMo B MaHeTu
MHCTPYMEHTOB NPOBOJHUKA HaxaTh KHONKY «Co31are». B oTKphIBIIEMCSA OKHE
CO3JaHMs UCCIIEIOBAHUS 3alI0JHUTH NOJIA ¢ MH(OpMaLUel o MalueHTe:

— (amunus (00s3aTENBHOE TIOJIE);

— UM,

— OTYECTBO;

— JaTa poXKJICHHUS;

— 10T

— ONIMCAHHUE.

[Tocne noGapnenust nHGOpMaIIMK O MAIMEHTE HAXKaTh Ha KHONIKY «Co3aaThy,

nocJie 4yero odcneaoBanue OyAeT TOCTYIHO B TPOBOTHUKE.

HoBoe uccnepoBaHue

damunus MBaHoB
Bacunuii
OTyecTBO MeTposuy

[ata poxaeHus

@ MyxcKoii

XeHckuin

Onucaxue Mopo3peHme Ha nepenom

Mapa Bawux NMYHbIX NOSCHEHUIA, YTOBbI 6b1I0 NPOLLE BCMOMHUTD
[eTanu Uy Apyroi Bpay CMor 6bICTPO BOWTY B KypC Aena.

Co3patb OTMeHUTb

Pucynok 15 — Co3nanue oOcnenoBaHus

PenakTupoBanue qaHHBIX 00ce0BaHus (PUCYHOK 16) maeT BOZMOXKHOCTD
U3MEHSTh paHee BBEACHHYIO HHGOPMAIIHIO O ManueHTe. YToObl OTpeIaKTUPOBATH

JaHHbIE 00CIeI0BaHMS HEOOXO0UMO B CITHCKE 00CIIe10BaHU BHIOpATh
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oOcrenoBaHue, Jajiee B MaHelId HHCTPYMEHTOB HaXkaTh KHOMKY «PenakTupoBanue
oOcnenoBaHus». B oTKpbIBIIEMCS OKHE U3MEHUTH HEOOXOAUMYIO HH(OPMALIKIO O

MalKUEeHTE PEeIaKTUPOBAHUS OOCIEIOBAHUS.

PenaKTI/lpOBaHVIe nccnepoepaHusa

damunua WBaHoB
BukTtop
OTyecTBO MeTposuy

[ata poxaeHus

@ Myxckoit

YKeHckui

OnucaHue Moao3peHue Ha nepesiom

Mapa BalwmX IMYHbIX NOACHEHUN, YTOBbI 66110 NPOLLE BCIOMHUTD
AeTanu unm Jpyroii Bpay cMor 6bICTPO BOWTU B KYpC Aena.

CoxpaHuTb OTMeHUTb

Pucynok 16 — PenaktupoBanue o0cieioBaHUs

[locne pemaxkTHpoBaHMs HaxkaTb Ha KHONKY «COXpaHUTB», IOCIE YEro
JaHHbIE HUCCenoBaHUs OynyT oOHOBiIEHbl. [l OTKpBITUS — OOCIIEeOBaHUS
HEOOXOAMMO JIBAX/Jbl KJIMKHYTh JIEBOW KHONKOM MBIIIM 1O BBIOPAHHOMY
UCCIIEIOBAHMIO U3 CIIUCKA B IIPOBOJHUKE.

Bo Bpemst paboThI ¢ UCClIeJTOBAaHUEM MOXKET OTPEOOBATHCSA COXPAHUTD
TEKyIllHe U3MeHEHUsA. ECTh 1Ba BapuaHTa COXpaHEHUSI N3MEHEHMIA:

— PY4HOU;

— MPU 3aKpBITUU 00CIIEI0BAHUS.

I[JIH PYYHOT'O COXpAHCHUA NU3MEHEHUHN HCO6XOI{I/IMO HaXXaTb KHOIIKY
«COXpaHI/ITB» Ha IIaHCJIN I/IHCprMCHTOB NJIN BOCITIOJIB30BaATHCA COUCTAHUEM KJIIAaBUIII
CTRLA+S.

HJISI COXpaHCHI/ISI U3MEHEHUN IIpU 3aKPbITUHN 06CJIC)10BaHI/I$I HCO6XOJII/IMO
MOCJIC 3aBEPIICHUS PaOOTHI C 00CIEeIOBAaHUEM U HaXaTusl KHOMIKH «[IpoBoTHUKY

Ha)xaTb KHONKY "CoxpaHuTh'" B MOSBUBLIEMCS IMAJIOTOBOM OKHE.

Hzm.

JIucr

Ne nokym.
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CoxpaHeHHbIE Uccaeq0BaHus JIeTKO HalTh. [Ipu BBOJE TEKCTa B MOJIE MOUCKA
pe3yNbTaThl Cpa3y MOABSTCS B CIIMCKe (PUCYHOK 16). /{715 moucka Hy>KHOTO
HCCIIeIOBaHUS HY>)KHO B MPOBOJTHUKE B TOJI€ TTOMCKA BBECTH TEKCTOBBIHN 3ampoc. B

CIIUCKE 0TOOpA3ATCs UCCIEOBAHUS, YIOBICTBOPSIONINE YCIOBHSIM 3aIpoca.

+ Cospatb B 2Z2 0 1

Wms nauuenTta [ara uccnegoBanus Mon nauuexta [arta poxpgeHus Onucanue ID uccnepoBaHus Pasmep

MeTpos M.A. 22-02-2024 9:41  XeHckui 15-08-1978 , 46 net PeHTreH nosicHnyHoro oT... 12123125512 62.3 Mb

Pucynok 16 — Ilouck obcnenoBanuii

CoptupoBka o6cienoBanuii (puCyHOK 17) MO3BOJISET YIOPSAOUYUTE CITUCOK
MCCJIeIOBAHUM 110 HECKOJIBKHUM KPUTEPHUSAM: 110 UMEHU NAI[MEHTA, J1aTe MPOBEICHHUS
u unentudukaropy ucciegaoanus (ID). BeiOpaB Hy X HBII TapaMeTp B MEHIO

COPTHUPOBKH, MOKHO YIIOPAOOYHUTH CIIMCOK B ITIOPAAKC BO3PACTAHUSA UIIN Y6LIBaHI/I$I.

<+ Cozpath @ f ﬁ Tl

Wmsa naumneHTa Oar Mo uMeHM ! [ara poxgeHus

+ Mo pgate uccneposavusa |

MaTpocos AnekcaHgp 11-01-1996 , 28 net
Mo ID uccnepoBaHma

MeBaHoB Muxaunn 24-02-2024 17:25  Myxckou 20-05-1989, 35 net

MeTpos M.A. 22-02-2024 9:41 HeHckuin 15-08-1978 , 46 net

Pucynok 17 — CopTtupoBka o0ce10BaHui

VY nanenue oOcne0BaHUM MTO3BOJISIET YIAJTUTh OJHO MIIH HECKOJIBKO
BBIOpAHHBIX 00cienoBaHuM. J1Jist 3TOro HeoOX0AMMO BEIOPATH OOCIEI0OBAHNUE,
KJIMKHYB 10 HEMY JICBOM KHONKOW MbIIIK. JIJIs1 y1aneHuss HECKOJIbKHUX
oOcnenoBanwmii crnenyer 3axarh kinaBuiry CTRL u BeIOpaTh T€, KOTOpBIE HYKHO
yaanuTh. Jlasiee Ha)KaTh KHOIIKY yJaj€HUs B MaHEIM HHCTPYMEHTOB MTPOBOAHUKA. B
MOSIBUBLIEMCSI TMAJIOTOBOM OKHE Ha)KaTh KHOIKY « Y JaTUTh» JJIsSl IOJITBEPKICHUS

YAAJIICHUA.
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4.6 MeToanKa MCNIbITAHUI MIPOTrPaMMbI

Py4yHoe TecTupoBaHMe MNpeanoyiara€T MNPOBEPKY BCEX PpEaTU30BaHHBIX
(GyHKUMNA Ha IPEAMET COOTBETCTBUS X TEXHUYECKOMY 3aJJaHUIO.

[locne 3amycka mpuioXeHUs OyneT OTKpbITa TNaBHas ¢GopmMa — CIHCOK
obcnenoBanmii (pucyHok B.1). Heo6xoaumo co3aaTs uccienoBanue (pucyHok B.2).
JIJis 3TOro HAJO 3aMONMHUTH JAHHBIE O MALUKMEHTE U onucaHue ucciaegoanus. [locne
3TOro HaxkaTh Ha KHOMKY Co3naTh. 3aTeM HEOOXOAUMO OTKPBITH HCCIEIOBaHUE,
HakaB Ha uMs nanuenTa. OTkpoeTcst OkHO uccienoBanus (pucynok B.3). B myctoe
UCCJIeI0BAHNE HEOOXOAUMO 100aBUTh CHUMKH: JJIS 3TOIO0 MOKHO BOCIIOJIb30BaThCS
MeHto @aitnn, myHKT «OTKpbITh (aitn DICOMy. [lns TectupoBaHus HEOOXOIUMO
BbIOpaTh (aiin sample.dcm, KOTOpbIN pacnpocTpaHseTcs BMECTE C MPOTrpaMMOM.
[Tocne BBIOOpa ¢haiima W HaXaTUs KHOMKWA OTKPHITH OH OyaeT 100aBiieH B
oOcnenoBanue (pucyHok B.4). 3arem HE00X0IUMO MPOTECTUPOBATH UHCTPYMEHTHI C
BKJIaJKK PenakthpoBaHue: HEOOXOJIMMO IMOCJIEN0BATEIbHO HAXXUMATh HA KHOIKH
nepBoro psjaa (Kpome KpaifHel mpaBoi) W BToporo. Jlajee mpoBeCTH MOI3YHKH
VYydieHne KOHTpacTa, YIIyYIIEHHWE KpacB M YMEHBIICHHE IIymMa B KpaiiHee
npaBoe IMOJIOXKeHUe. B pe3ynpTaTe Ha SKpaHE MHOKHO OBITh MPEICTaBIEHO
n300pakeHne, Kak Ioka3aHo Ha pucyHke B.5. [lanee Heobxoaummo HaxaTh Ha
KHOIIKY «BepHyTb K OpUTHMHAIIy» U MPOTECTHUPOBATH I'papruecKrue UHCTPYMEHTHI:
JUHEWKY, YTrOoj, W3MEPHUTENbHBIM NPAMOYroibHUK. HeoO0XoAuMoO pacmooKuTh
MHCTPYMEHTBl KaK IOKa3aHO Ha pucyHke B.6. Ecou B pesynbprare u3mepeHui
MOJIYYWJIUCh TaKHE K€ JIaHHble, HMHCTPYMEHTBHI pPabOTalOT KOPPEKTHO. 3aTeM
HEOOXOJMMO TMOCJeI0BaTeNlb YIAJIUTh BCE HHCTPYMEHTHI C IMOMOIIbIO KHOIKH
Delete, nanee HaxkaTh Ha KpallHIOIO MPaBylO KHOIKY B MEpBOM psiay. bynet nokasan
auanor oopesku. Heo6xoaumo BeIOpaTh HYKHYIO 00J1acTh U300paXeHUs] U HaXaThb
Ha KHOTNKY «O0pe3ath» (pucyHok B.7). Ilocne HaxkaTe Ha kHONKY «IIpoaomKUTH
(pucynok B.8) u ybeaurtbcs, yto nzobpaxkenue O0b110 00paboTano ycrnemHo. Jlanee
HEOOXOJUMO TPOTECTUPOBATh KHONKU «+» M «-»: MPH HAXKATUM HA HUX
M300paKeHUE JOJKHO YBEIWYMBAThCA U yMeHblatbes. Ha pucynke B.9

n300pakeHne ObUIO YBEJIMUYEHO. 3aT€M HEOOXOAUMO MPOTECTUPOBATH KOHTEKCTHOE
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MEHIO CHUMKA. {7151 3TOro HeoOXoIMMO Ha)KaTh Ha KHOIIKY C TPeMsI TOUKaMHU PSAIOM
C MHUHUATIOpOW CHUMKaA. [IpM HaxaTuu OTKPOETCS KOHTEKCTHOE MEHIO (PHUCYHOK
B.10). HeoOxomumo HaxaTb Ha KHONKY «JlyOonupoBate». CHUMOK OyaeT
npoayoiaupoBan (pucyHok B.11). Ilocime asTtoro HaxkaTh Ha KHOMNKY «DKCIIOPT
M300paKEeHUs», PEBAPUTENIHHO BbI3BaB KOHTEKCTHOE MEeHIO. OTKpOETCs 1Major, B
KOTOpPOM HEOOXOAMMO BBECTHM HMs (aiina u BeIOpaTh ¢opmar Qaitna (pUCYHOK
B.12). Ilocne HeoOxomuMo HaxkaTh Ha KHOMKY «CoxpaHutby». [lanee HeoOXxomammo
YAQIUTh MPOU3BOJIBHBIM CHUMOK B 00OCIEJOBaHUM, HaKaB Ha KHONKY «Y IaUTh»
KOHTEKCTHOTO MEHIO0. B TOSBHBIIMMCA OKHE HEOOXOAMMO TMOATBEPIUTH CBOE
neiictBue (pucyHok B.13). 3arem HeoOX0AMMO IPOTECTUPOBATH KHOIKY TJIABHOTO
MeHio (pucyHok B.14). B otkpeiBmiemcsi meHto (pucyHok B.15) HeoOxomumo
BbIOpaTh MyHKT «O mporpamMme» U yOeIuThCs, YTO OTKPOETCS OKHO, MTOKa3aHHOE Ha
pucynke B.16. [lanee B monMenio «Bum» HE0OXOAMMO OTKIIOUUTH OTOOpakKeHHE
MaHEJI MUHHUATIOP, naHenu cocTtossHus u teru DICOM. [l 3Toro Hano Haxath Ha
KQK/bI U3 ITyHKTOB ITOJAMEHIO. B pe3ynbpTaTe OKHO MCCIIEOBAaHUE JOJKHO IPUHATH
BU/I, TIOKAa3aHHBIN Ha pucyHke B.17. Jlns noayyeHus CHUMKAa HEOOXOAUMO MEepenTu
Ha BKIAJKy wuccieioBanue (pucyHok B.18), mnpeaBapuTenbHO MOJKIIOYHUB
PEHTI€HOBCKUN MOHOOJIOK M TUIOCKOMAHEIbHBIM nerektop. [lomydeHune cHuUMKa
HEO0OXOJMMO OCYUIIECTBIISITH CTPOrO B CHELHAIBHO OTBEJECHHOM IMOMEUICHUHU IO
KOHTPOJIEM CEePTU(PHUIMPOBAHHOIO crienuaiucra (paauosiora). Beectu mapamerpsl
CbEMKHU: HaIlpSHKEHUE PEHTTEHOBCKOM TPYOKH, TOK M BpeMs SKCHO3UIUU U
npoBecTH Noia3yHOK «llomyunth cHUMOK». Uepe3 HEKOTOpoe BpeMsi CHUMOK Oyjer
NOJlyYeH U JOJDKEH TMOSIBUTCS Ha maHenu MuHHatoop. s  dopmupoBaHus
BpayeOHOI0 3aKJIOYEHUsT HEOOXOAMMO HakaTb Ha KHOMKY (pucyHok B.19). B
MOSIBUBIIEMCST OKHE 3alloJIHUTh HHMOPMALKI0O O MaTOJOTHSX, BIRADS,
3aKJIIOYEHUH, Tociie 4ero HaxaTh KHomky «OKy». Otkpoercs cpopMUpOBaHHBIM
nokymeHT (pucyHok B.20). ITociie 3Toro Heo6X0AMMO BEpHYTHCS Ha 3KpaH BbIOOpa
oOcienoBaHusl, HakaB KHOMKY «IIpoBOIHUK» M 3aTeM KHONKY peJaKTUPOBaHUS
oOcnenoBanusi. M3MeHUTHh TOJIE Ha CBOE YCMOTPEHHE W BBINTH, HaXaB KHOIIKY
«Coxpanuth» (pucyHok B.21). 3arem HeoOX0AMMO MPOTECTUPOBATH CMEHY THIIA

COpTUPOBKHU. JIJisi 3TOro HEOOXOAUMO HaXKaTh HA COOTBETCTBYIOIIYIO KHONKY U
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IOCJIE 3TOr0 BBHIOpaTh MOPSAJOK COpPTUPOBKU (pucyHok B.22). Jlnga ypaneHus

oOcreToBaHUsT HEOOXOJMMO HaKaTh KHOMKY «YIaduTb» M TOATBEPIAUTH CBOM

BBIOOD B IMAJIOTOBOM OKHE (pucyHok B.23).
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S Ounenka 3arpar Ha pa3pa00OTKy U BHEJApPEHHE NPUJIOKECHUSA

JJIS aHAJIM3a U 00Pa0OTKH PEHTT€HOBCKUX CHUMKOB

5.1 Opranusanusi pa3padoTKy NPUIOKEHHUS

Pa3paboTka mpuiokeHHus OCYIIECTBICHA B JUCTAHIMOHHOM (dopmare u ¢

HCIIOJIb30BaHUEM O0OPYJOBAHUS COTPYAHUKOB, YTO MO3BOJUIO COKPATUThH 3aTPaThI

Ha apeH/ly IOMEILEHHUS, 3aKyIIKy U OOCITYKNUBAHHE TEXHUKH.

Ilo cormamenuo c¢ pa6OTHI/IKaMI/I K&)K,Z[I)Ifl MCCiALl WM BbBIIIJIaYKMBAJIaCh

koMmrieHcanus B 2000 pyOseil 3a HCHOJIB30BaHKE CBOET0 000OPYJOBaHUS B pabOUnxX

Oex. KOMHGHC&HI/IH BBIIIAYMBAJIACH TOJIBKO COTPYAHHUKAM B IITATC.

Pa3pa60TKa MMPUIOKCHUA OJIA aHAJIN34a U O6pa6OTKI/I PCHTI'CHOBCKHNX CHHUMKOB

OCYILIECTBIISIACH KOMAaH/I0M Pa3paOOTYMKOB, MPECTABICHHBIX B Ta0IuIE 9.

Tabnuna 9 — CocTaB KOJUIEKTHBA pa3pabOTUYNKOB

Coenuaauct KomuuecTBo, 4emoBek OnuncaHue 3aHATOCTH
PykoBoauTenb 1 — YIIpaBJICHUE MPOECKTOM;
MPOEKTa — Ha0Op KOMaH/Ibl UCIIOJTHUTEECH;

— YIIpaBJICHHUE PECYPCaMU MPOEKTa;
— KOHTpPOJIb COONIOZICHUST TPeOOBAHMIA
3aKa34YMKa;

— NIPUEMKA U BHEAPEHUE NPOCKTA;

— aHaJIn3 HpGI[MGTHOﬁ o0JyacTH.

W3m. | Jluct | Ne nokym.
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Jluct

[II'Y1.090501.13.001 I13

51




CHGHI/IaJII/ICT KOJII/IIIGCTBO, YCJIIOBCK Onucanue 3aHATOCTH

[Tporpammuct 2 — co3aanue 0a3bl JaHHBIX;
— HamMCaHue, OTJajgKa |
TECTUPOBAHMUE;
MPOrpaMMHOr0 Koja

— pa3paboTka u
YTBEPKICHUE
MPOrpaMMHOMN
JIOKYMEHTAIIUH;

— MpUEMKAa U BHEApPECHUE

MMporpaMMHOTO KOJa.

Juzaitnep 1 — pa3paboTka uHTEpdeiica
MPUIOKEHUS;

— pa3paboTka opopmIIeHHS
II0JIb30BATEIILCKOU

JIOKYMEHTAIIUU.

JlaHHbIE IO OCHOBHOM 3apabOTHON TUIaTe Pa3paOOTYUKOB MPHUIIOKEHUS U UX
KOJIMYECTBEHHOMY COCTaBy MpuBeleHbl B Tabmuue 10. BaxkHo oTMeTHTh, YTO B
COBPEMEHHOW MpaKTUKE pa3pabOTKu MPWIOKEHUM AW3ailH 4acTo MepeaeTcs Ha
ayrcopcuHr. B »ToMm cnydae nuzaiiHep paboTaeT MO TpakIaHCKO-IIPaABOBOMY
norosopy  (I'TIX).  Hanoroobmoxenue B  3TOM  Cllydyae  aHAJOTUYHO
HAJOT000JIOKEHUIO 3apaboTaHHOM 1uiaThl. JlaHHple 1o BboutaTam 1o [TIX

npejcTaBiieHbl B Tadauie 11.
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Ta6muna 10 — CBeneHust o 3apabOTHOI 11aTe

Cneunanuct KonnuecTtBo, 4enosek Cymma 3apa0oTHOI miaThl, pyosei
PykoBonurens 1 100000
IIPOEKTa
[Iporpammuct 2 80000

Tabnuua 11 — CeBenenuns o Beimiarax mo ['TIX

Cneunanuct KonundectBo, yenoBek Cymma BbITUIATHI, pyOsIeit

Juzalinep 1 100000

5.2 Pacuyer cedecToUMOCTH Pa3padoTKu NMPUJIOKEHUA I aHAJIU3A

1 00padOTKH PEHTI€HOBCKUX CHUMKOB

CebecToMMOCTb pa3pabOTKH MPUIIOKEHHS BKIIOUAET CIEIYIOLIUE PACXO/bI:

— Ha 3apabOTHYIO IIATY;

— Ha BbIILIATHI 110 JoroBopam ['TIX;

— Ha KOMIICHCAIIUHU COTPYAHUKAM;

— Ha O0CITY>KUBAaHHE MTPOTPAMMBI.

3arpaTthl Ha 3apabOTHYIO IUIaTy BKJIIOYAIOT 3aTpaThl HAa OCHOBHYIO
3apabOoTHYIO TUIaTy pa3padOTUUKOB MPOrPAMMHOIO MPHJIOKEHUSI U OTYUCIICHUS Ha
CTpaxoBbI€ B3HOCHI. AHAJIOTUYHO C BbIIJIaTaMu 1o gorosopam ['TIX.

C yueTroM BBIXOAHBIX JHEW TpU S5-THEBHOM pabodeil Hemenae KOJUYeCTBO
pabouux AHEN B Mmecsue B cpenHeM cocrtasiser 21 neHs. Ha pa3paboTky Bcero
MPOEKTa HEOOXO0UMO 6 MECSAIIEB.

Takum oOpa3zoM, 3aTparThl Ha 3apabOTHYIO IUIaTy Pa3paOOTYMKOB COCTaBSIT
260000 pyo6uteii B mecsit, 1560000 py6uteii 3a BeCh IEPHOJ] CO3TaHUS MPOEKTA.

OTuucneHus Ha CTPaXOBbIE€ B3HOCHI:

— o0si3aTeNbHbIC OTUUCIICHUS o HOpMaM, YCTaHOBJICHHBIM
3aKOHOAATEIHCTBOM IOCY/IapCTBEHHOTO COIMAILHOTO CTPAXOBaHMS;

—B CDOHI[ IMMCHCUOHHOI'O 1 COMUAJIbHOTO CTPAXOBAHUA PO®.
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Ot 3arpar Ha omjuary TpyJa paOOTHUKOB, BKJIIOYAEMbIX B C€0E€CTOUMOCTD
OPOAYKIUU (TIPOrpaMMHOTO OOECIEUEHHs), MO DJIEMEHTY «3aTparbhl Ha OIUIaTy
Tpyaa» (KpomMe TeX BHIOB OIUIaThl, HA KOTOPbHIE CTPAaxOBbIE B3HOCHI HE
HAYUCIISTIOTCS ).

OtuucneHns Ha CTPaxoBbIE€ B3HOCHI NMPOU3BOAUTCS cornacHo «HamoroBomy
konekcy Poccuiickonn @enepaunu» ot 14.07.2022 Ne 239-d3. JleiicTByromue
Tapudbl Ha CTPaxXOBbIe B3HOCHI paboToareseil ycranosieHsl ctatbeit 425 HK PO u
coctaBiisitoT 30%.

Tak Kak KOMIaHUA OCYLIECTBIISIET AEATEALHOCTh B o0sactu IT, To oHA MOXKeET
MPETeHI0BATh Ha JbIOTHYIO cTaBKy (moar. 3 1. 1 ct. 427 HK P®) paBnyto 7,6%.

C 1 suBaps 2025 roma ¢ BbILIAT A0 OpeaesbHOM 0asbl (2,759 MuimoHna
pyOIeif) yriauumBarOTCA B3HOCHI — 7,6%. 3apmiaTtel COTPYIHHUKOB ITO3BOJISIOT
MPUMEHSTH JIBTOTHBIN Tapu@ Ha BCIO CYMMY BBITLIAT.

JIproTHbI Tapu@d Tak xe pacHpoCTpaHsSeTCs Ha COTPYAHUKOB, pabOTAIOIIUX
M0 TPaXKJAHCKO-TIPAaBOBOMY JIOTOBOPY, UTO MOATBEPXkKIAEHO MUChbMOM MuHduHa OT
23.12.2016 Ne 03-04-12/77644.

3arpaThl Ha 3apal0OTHYIO IUIATY W OTYHCICHHS Ha CTPAaXOBBIE B3HOCHI

npeCcTaBieHbl B Ta0muIe 12.

Ta6muma 12 — 3arpatsel Ha 3apabOTHYIO IJIATY

Corpyanuk | 3apabotHas | OOmias cymma Bcero 3a 1 Bcero 3a 6
miara 3a OTUYHUCJICHUI 32 MecHLL, MECSIIIEB,
MecHIl, MecsII, pyonei pyouteit pyouteit
pyOnen
PykoBoguTens 100000 7600 107600 645600
MPOCKTa
[Tporpammuct 80000 6080 86080 516480
[Iporpammuct 80000 6080 86080 516480

3aTparsl Ha BeILIATHI 11O A0T0BOPY ['TIX M oTUHCIIEHNs HA CTPaXxOBbIE B3HOCHI

10 3TOMY JIOTOBOPY MPEACTaBICHBI B Ta0mie 13.
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Tabmuua 13 — 3arpaTsl Ha BelLIaThl 0 toroBopam ['TIX

CoTpyaHuk Oobmas OO1as cyMMa OTYUCICHUH, pyOeit
cyMMa
BBITIJIATHI,
pyOnei
JuzaitHep 100000 7600

3aTpathl Ha 3apa0OTHYIO TJIATY (C YY€TOM OTYUCIICHUN) KOMaHIbl MPOEKTa 1O
CO3/IaHUI0 TPUJIOKEHUSI cocTaBAT 1678560 pyOnelt U3 KOTOphIX OO0IIas cymMma
OTUMCIICHHN Ha CTPaxOBble B3HOCHI pa3paboTyukoB cocTtaBuT 118560 pyOnei, a
3apaboTtHas miata coctaBuT 1560000 pyOneil.

3aTparThl HA BBIILIATY KOMIIEHCALUNA COTPYAHUKAM:

2000 #3 *6=36000 py6.

CebecTouMOCTh p33pa6OTKI/I OIIPpCACIIACTCA KaK CyMMa 3aTpaT, BKIIIOYAroniasd

BCE CTAaThU 3aTpaT Ha pealn3alio MPOeKTa, IpeAcTaBlIeHHOe B Tabmuie 14.

Ta6numa 14 — O6uias cymma 3arpar

Crartp4 3aTpar CyMmMma oTuucieHuit, pyosei

3aTpaThl Ha  3apabOTHYI  IUIATY 1678560

(BKJIFOUAst B3HOCHI)

3aTpaTbl Ha BBILJIATHl MO JOrOBOpaM 107600

I'TIX (BKjIHOYasi B3HOCHI)

3aTpatbl Ha KOMIIEHCAILIUHU 36000
COTpYJHUKAM
Hroro: 1822160

Takum o0pa3om, cymMMa 3aTpar Ha pa3paboTKy mpoekTta coctaBuT 1822160

pyOJieii u OyJeT COOTBETCTBOBATH CEOECTOMMOCTH MTPUIIOKEHHUS.
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5.3 Onenka 3ppeKTUBHOCTH TPUJIOKEHUSI

HeoOxomumocTh u  11€51€CO00PAa3HOCTh  peaau3alud  MHBECTHIIMOHHBIX
MPOEKTOB OCYIIECTBIISIETCS ITyTEM OLEHKHU UX IKOHOMHYECKOU 3(PPEKTUBHOCTH.

DKOHOMHYECKAS 3¢ HEeKTUBHOCTD WHBECTULIMOHHBIX IIPOEKTOB
XapaKTEPU3yeTCsl CUCTEMON MOKa3aTesei, OTpaXkaroluX COOTHOLLIEHNE PE3YIbTaTOB
(npuToKa, MOCTYIJIEHUH, 10X0Aa) M 3arpaT (OTTOKA, BBIILIAT) OT ONEpPALMOHHOM,
WHBECTUIIMOHHON ¥ (PMHAHCOBOM JIEATEITHLHOCTH.

3a cueT BHEAPEHUS U UCIOJIb30BAaHUS NPWIOKEHUS JUIsl aHAIM3a U 00paboTKH
PEHTI€HOBCKMX CHUMKOB TakKXe€ OXHIAIOTCA CIEAYIOIINE HEUCUUCISIEMbIE
b EKTHI:

— YBEJIMYEHUE CKOPOCTU PabOThI Bpauew;

— YIPOILIEHHE TOCTAHOBKH JINAarHo3a;

— yJIy4dllIEHUE KauyeCcTBa TIOCTaHOBKHU JUAarHo3a;

— CHIMDKCHHUC paHHaHHOHHOﬁ Harpy3Ku Ha IMMaluCHTOB.

5.4 AHaJ1u3 PUCKOB NPHU Pa3padOTKe U BHEAPEHUH TPUJIOKEHUSI

Pucku B3auMonenCcTBUS MEXKIY 3aKa3UMKOM WU HUCIOJHUTEIEM — 3TO PHUCKH,
CBSI3aHHBIE C OTCYTCTBHUEM KOMMYHUKALUM MEXIY HCIOJHUTEIEM U 3aKa3YUKOM
WJIW UX MPEICTAaBUTEISIMH.

Pucku nmanupoBaHus — 3TO PHUCKH, CBSI3aHHBIE C OTCYTCTBUEM HABBIKOB
IUIAHUPOBAHUSI CPOKOB  BBIMIOJIHAEMBIX pabOT, Kak MEHEIKEepoOM, TaKk W
WCTOJHUTENSAIMU. YacTO CIMIIKOM Majl0 BPEMEHM 3aKJIQJbIBACTCS Ha JTall
TECTUPOBAHUS ¥ WCIPABICHUS OMMUOOK B WMCXOJHOM KOJIE, MPEAINPOCKTHOTO
oOcnenoBanus. s MUHUMHU3alMKU PUCKA, MPOEKTHBIA PYKOBOIUTENb CICAWI 32
YETKUM BBINIOJIHEHUEM CPOKOB Ha KaXJOM ATaIle NpPOeKTa.

Henocrarounoe oOcyxaeHWe 3aa4 WM apXUTEKTYpPhl MOXKET HETaTUBHO
CKa3aTbCsl Ha pa3pabaThbIBaeMOM MPUJIOKEHUHU. {711 yMEHBbIIIEHUS TTOCIEACTBUM OT

TaKUX PHUCKOB HA Ha4yaJlbHOM OJTamle NpoeKkTa pa3paboTaHO COTNAlIeHHE W
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o003HaueHa B JIOTOBOPE YAaCTOTa MPOBEIACHUS BCTPEY IO MPOEKTY, KypaTopa
MIPOEKTA CO CTOPOHBI 3aKa34KMKa U UCIIOJHUTEIA, a TAK)KE COCTaB paboueld rPpyIIbl.

OyHKIIMOHAIIBHBIE PUCKHU — 3TO PUCKH, CBA3AHHBIE C HEBEPHBIM BBIIIOJHEHUEM
(GyHKIUH, BO3JOKEHHBIX Ha cucteMmy. [l MUHHMH3alMM JIaHHBIX PHCKOB
HEOOXOJIMM TIIATEIBHBIM aHaau3 TpeOOBaHUU 3aka3zuuka, pa3paboTKa Mojelied u
MpUBJIEYEHUE K pabOTe rPAaMOTHBIX CIEIIUATHCTOB.

Puck cMeHBl COTpYJIHMKOB BO3HUKAET, KOT/IA MPOCKT MOKUIAIOT KIFOUEBBIE
COTPYJHUKH, KOTOPBIE BJIAJICFOT MAaKCUMAJILHO TIOJTHOM MH(opMaiueit o npoekte. B
HEKOTOPBIX CIy4YasX YXOJ JAHHBIX COTPYAHHUKOB MOYET IOJHOCTBK) OCTAHOBUTH
pa3paboTky mpoekTa. s Toro 4ytoObl MUHUMH3HUPOBATH IOCIEACTBUSA OT yXOJa
KJIFOYEBBIX COTPYJIHUKOB MPOEKTA, PyKOBOJUTEND JOJLKEH MOAIAEPKUBATH BHICOKUI
YPOBEHb COTPYJIHHUYECTBA M oOMeHa MH(MOpMalHell B KOJUICKTHBE, TUIAHUPOBATh
paboTy COTPYIHHMKOB TaK, YTOObI OHM MOIJIM 3aMEHHUThH JAPYr Jpyra, a TaKxke
BBICTPAMBAET CUCTEMY BHYTPEHHETO OOYyUYCHUSI.

Pucku xuieHns nCXoaHOTo KoJia BO3HUKAIOT, €CIIM IIPH yXOJIe pa3paboTIHKH
3a0UpParOT CO3/ITAaHHBIA UMH MPOECKT.

JIOTTOTHUTEIPHON MOTHBALIMEN I BCEX COTPYJIHHUKOB OCTaBATHCA HA CBOEM
pabodeM MecTe SBISETCS MPEMUPOBAHKE, KOTOPOE MOXKET OBITh MaTepUAIbHBIM U
HEMaTepUATIbHBIM.

Puck npuBiiedeHns K OTBETCTBEHHOCTH, B CIy4ae MCMOJIb30BaHUS KOMIIAHUEH
HenuieHsnonHoro I[1O, 3T0 MoOXeT yAemeBUTh CEOECTOMMOCTh IPOEKTa, HO U
MOKET TIOHECTHM mnocaeACTBUSA. J[II MUHMMM3alMKA JAHHOTO pHUCKA, Kaxkaas
KOMIIaHUs JTOJDKHA 3aKYIaTh TOJBKO JIMIIEH3UOHHOE IMTPOTPaMMHOE 00SCIICUCHHE.

[Ipu npeanpoekTHOM aHaiIM3e B 00S3aTEIBHOM TMOPSIKE TOJDKHBI OBIThH
PAcKpbITHl BCE PUCKHU, a TaKKe MyTH MX MUHUMH3alMU. B KOHIlE MOMKEH OBITh

COCTaBJICH 060611121}011114?1 OTYCT 110 BCCM PHUCKaAM.
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6 O0mme nmpuHOUNBI o0ecnevyeHUs: 0e30MACHOCTH Ha padodeM
MecTe OomnepaTropa MNPWIOKEHUS I aHaau3a uW  00padoTKu

PEHTTCHOBCKHX CHUMKOB

6.1 AKTyaJIbHOCTH BONPOCOB 0€30MACHOCTH 4YeJI0BeKa Ha padouem

MeECTE

C KaxIbIM TOJIOM YeJIOBeK Bce Ooubllie ucciaeayer U ucnoibzyer [T
TEXHOJIOTUH B CBOEH >KM3HU. DTO CTajJO BO3MOXKHO OJjlarojapsi pacrpoCTpaHEHUIO
[I19BM (mepcoHanbHBIX SJIEKTPOHHBIX BBIYHCIUTEIbHBIX MaimuH). OHU cTanu
YHOOTPEONISATHCS MOYTH Ha KaXKJIO0M pabodyeM MecTe, UMEHHO MOATOMY HEOO0XOIUMO
MOMHUTH TIpo Oe3omacHocTh omeparopa [IDBM, coxpaneHun ero 370pOBbI H
PaboTOCTIOCOOHOCTH.

Hcnonp3oBanne OBM cBsI3aHO ¢ pacnio3HaBaHUEM IEYATHOTO U PYKOIIUCHOTO
TEKCTa, aHAIM3 M300paKEHUI Ha SKpaHe, JOJITUM HAaXOXKJIECHHUEM B OJHOW 103€e, U
Ap., 4YTO MOXET TMaryOHO CKa3aTbCs Ha 3/I0pOBbE 4YEJIOBEKAa, €CIU He
IIPUAEPKUBATHCS HOPMaMU MCIIOIb30BaHus OBM.

Ha ocuoBanuu I'OCT 12.0.003-74 [20] BpenHbie MPOU3BOJACTBEHHBIC
(bakTopsl NOAPA3ALIAIOTCS Ha 4 KATETOPUH:

— (¢u3nyecKkue, K HUM OTHOCSTCS HEJAOCTAaTOYHasl OCBELIEHHOCTh pabodero
MECTa, MOBBIIICHHAs SIPKOCTh CBETA, OTKJIOHEHUS! OT HOPMbI TEMIIEPATypPhl BO3/1yXa,
BBICOKAs BJIAYKHOCTh BO3/1yXa, [IOBBIIEHHBIA YPOBEHb LIyMa, U JIp.;

- ncUX0(pU3UONIOTHYECKHe, K HUM OTHOCSTCS HEPBHO-TICUXUYECKHE WU
buznyeckue neperpy3ku, NepeHarpsHKeHue yie u rias;

— OWojornyeckue, K HHUM  OTHOCATCA  MHUKPOOPraHU3MBI U
MaKpOOpraHU3Mbl, KOTOPbIE MOTYT BbI3BaTh PAa3IMUHbIE 3200JI€BAHMUS;

— XUMHUYECKUE, K HUIM OTHOCATCS MPEBBILIEHUS B padoyeil 30He aMMuaka,

¢deHona, 030Ha, OKCHIA YTIIIEpOoaa U JIp.
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6.2 Texnuka 0e30macHOCTH NPHU padoTe ¢ TeKTPONpudopamMu

[lepconanbHas 3JIEKTPOHHO-BBIYUCIUTENbHAS] MAITUHA — 3TO AJIEKTPOIPUOOp,
clieIoBaTeIbHO, paboTa ¢ HUM TpeOyeT 3HaHUM MpaBUl TEXHUKHU O€30MACHOCTH:

— pu paboTe ¢ 3MEKTPOOOOPYAOBAHUEM CIIEAYET UCIIONb30BATh 3a3€MJICHHbBIE
PO3ETKHU;

— MOCJIEe BBIKIIIOUEHUS JIEKTPONPUOOPOB U3 CETH, HEB3S TSHYTh UX 3a IIHYP
Y HAXOJUTBCS PAIOM C MOKPBIMU PYKaMHU;

— HEHUCIIPAaBHOCTh y MpUOOpa HeIb3s YMHHUTH JO0 MOMEHTa OTKIIIOUYEHHS OT
CeTH;

— JI0 BKJIIOUEHHUs Tpubopa B ceThb HEOOXOAMMO MPOBEPUTH COXPAHHOCTH
IHypa (HaJIM4ure 3aJI0MOB M MIOBPEXKICHUS N3OSN ),

— HE OCTaBIIATh BKIIOYCHHBIC TPUOOPHI O€3 MPUCMOTPA.

B cocras II9BM Bxomsat MOHHUTOp, OJOK MUTaHUA, MPOLECCOP — BCE OHU
CO3JA0T JJIEKTPOMATHUTHBIE MOJIsA. Takue moJist CO3AAl0T €IIe PaCIpPENEIUTENbHBIE

IIUTBI, DJIEKTPOIPOBOJKA, JIUHUM DJIEKTPOIIEpEaay.
6.3 Bausinue II9BM Ha ¢pusunooruio yejioBexka

PabGota 3a KOMIBIOTEpPOM TOJIPa3yMEBAET JUIMTEJIbHOE HAaNpsHKEHHE Ha
3pUTEIIbHBIE OPraHbl U OMOPHO-ABUTraTEIbHbIN anmnapar. Eciau He KOHTpOIMpOBaTh
BpeMsi TipeObiBaHusg 3a DOBM, TO 3TO MOXET MPUBECTH K HAPYIICHUIO 3pPEHMUS,
MCKPUBJICHUIO O3BOHOYHUKA, a TAKXKE HAPYIICHUIO KPOBOOOpAIIICHUSI B OpPraHU3ME.

Harpy3ka Ha 3puTenbHBINA ammapaT MOET BbI3BaTh HapylleHUss B pabore
[MHC (uentpanbHOi HEpBHOM cuctembl). [Ipu nauTensHON paboTe 32 KOMIIBIOTEPOM
CHWXaeTcsl (POKyCHpPOBKAa M OCTPOTa 3PCHHUSI, YBEIMUMBACTCS YYBCTBUTEIBHOCTH
rJia3, OHU MOTYT CJIE3UThCS U KPACHETh.

JInuTenbHOE HAXOXKCHUS YEJIOBEKAa B OJHOM I03€ MPUBOJIUT K OBICTPOMY
Pa3BUTHUIO YTOMJIISIEMOCTH.

[Ipu pabote 3a KOMIIBIOTEPOM CTOUT OOPATUTh BHUMAHHE Ha:

— BBICOTY pabodeii 30HbI U CTYJIA;

— HaJIM4ucC OHOpHOﬁ CIIMHKHU U ITOAJIOKOTHHKOB,
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— YT'OJI HaKJIOHA T'OJIOBBI IIPH padoTe;

— YToJ HaKJIOHA SKpaHa KOMIIbIOTEpA.

OrpoMHOe BIMSIHHME Ha 30pPOBbE YEJIOBEKAa OKa3bIBA€T YPOBEHb IIyMa B
nomemennn. CornacHo CanlluH 2.2.3670-20 "CaHuTapHO-30UAEMUOIOTHUYECKUE
TpeboBaHUs K yciaoBUsM Tpynaa" [21], SKBUBaJICHTHBIM ypOBEHb IIIyMa HE JOJKEH
npesbimiath 50 n1bA. Eciu niym cBbllie HOpMbI OyJIE€T JUIMTEIBHO MPUCYTCTBOBATH
Ha paboueM MecTe COTPYJIHUKA, TO OyAyT YXyAUIEHBI €ro yCIOBUS TpyJa U HAaHECEH
BpE[ 310POBBI0. A UMEHHO:

— CHID)KAETCs] KOHIIEHTPALUsl BHUMAHUS;

— MOBBIIIAETCS YCTAIOCTh;

— CHIKaeTcst paboTOCIIOCOOHOCTh COTPYAHUKA.

Jlis Toro, ytoOBl CHU3WTH YpPOBEHb IIyMa B MOMEIIEHUH HCIIOIb3YyeTCs

TYMOUN3O0JIAIIUA.

6.4 Texnuka Oe3omacHOCTM mNpH PpadoTe ¢ TMEPCOHAIbHBIM

KOMIILIOTEPOM

Ha ocHoBe THNOBOI WHCTPYKIIMU 1O OXpaHe Tpyla npu pabore Ha [IK
(nepconanibHoM KommbioTepe) TOU P-45-084-01 [22], koTopast Obuia yTBEpXkKACHA
[Tpukazom Muncsszu Poccuiickoit ®@enepannu Nel62 ot 02.07.2001, nestenbHOCTh
Ha OBM nenutcs Ha 3 rpymnisL:

— rpymna A — 4YreHue WHGPOPMALMM C MOHHUTOpaA MOJpa3yMeBaeT JBa
nepepbiBa 1o 15 MuHyT, 6€3 yuera 00€eIeHHOTO TIepepPhIBa;

— rpynna b — Habop TekcTa moapaszymeBaeT nepepsiBel o 10 MUHYT pa3 B
qac;

— rpynmna B — TBopueckuii Tpya nojipazyMeBaeT NnepepoiBbl 0 15 MUHYT pa3 B
yac.

BrinenenHoe BpeMsi peKOMEHAyeTCs YACHATh (U3MUECKOW Harpys3Kke, TaKou
KaK 3apsi/iKa Wi TUMHACTHKA IS TJ1a3.

Ha ocHOBaHmm Bcero BBIIECKA3aHHOIO, MOXHO CHENAaTh BBIBOJ, YTO JUIS

COXpaHCHHUA 3J0POBbA COTPYAHUKOB MW OI'PaAaHUYCHHA OT HCTATHBHOI'O BJIMAHHA
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[I19BM He0o0X0aMMO UCTIOJIB30BaTh TOIBKO CEPTHPHUITMPOBAHHYIO U KAY€CTBECHHYIO

TexHuKy. ObecrneunBaTh COTPYITHUKAM PallMOHATIBHBIN PEXUM Tpya U MepEephIBOB.
Heob6xonumMo OTMETUTh, YTO cepTU(UIIMPOBaHHAS TEXHUKA HE SIBIISIETCS

MOJIHOW TapaHTHel Oe30MacHOCTH YCIOBUN TpyJa, HEOOXOIUMO PETYJISIPHO

MIPOBOJIUTH MTPOBEPKY BCEH UCTIOIB3YEMOM TEXHUKH.

6.5 Texumka Oe3omacHOCTH mNpu padoTe ¢ PEHTTEHOBCKUM

000py10BaHNEM

[Ipy mnosiydeHUHM pPEHTIEHOBCKOIO CHHUMKA MCIIOJNb3YETCA  CIEAYIOLIEe
o0opy/loBaHUE: PEHTTCHOBCKMM  ammapar ¢ IJIOCKOIMAHENbHBIM  JAETEKTOP
PEHTTEHOBCKOTO  M3Jy4eHus. llnockomaHenbHbI  JAETEKTOpP  PETUCTPUPYET
U3JTy4YeHHE U caM I10 ceOe He MOKET HAHECTH BPE/l 3/I0POBbIO YEJIOBEKA.

B oranume OT pEeHTreHOBCKOro ammapara, padoTa ¢ KOTOPBIM JIOJKHA
MPOU3ZBOJUTHCS B OTACIBHOM OOOPY/IOBAHHOM TIOMEIICHUU IO/ YIPABJICHUEM
KBAUIM(PUIIMPOBAHHOIO  MepcoHasa. PaboTa ¢  pEHTreHOBCKMM  alapaToM

peryiupyercsi mprvka3oM MuHMCTepcTBa 3ApaBooxpaHeHust P® [23] u ctaHgapToM

['OCT P M3OK 61223-2-11-2001 [24].
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3ak/oueHue

B Xozxe BBHIMIOTHEHWS IUIUIOMHOTO TIpOeKTa ObUla HW3ydeHa IpeaMeTHas
o0yacTh, a UMEHHO paboTa Bpaue-peHTreHosoroB. Ha ocHoBe ee aHanmu3a ObLIO
chOpMyYTUPOBAHO TEXHUYECKOE 3aJIaHNE JIJIS1 Pa3pabOTKU MPUIIOKEHUS JIJIsl aHATIN3a
U 00pabOTKM pPEHTTEHOBCKUX CHUMKOB. Jlamee ObTM BBIOpAaHBI CpEICTBA
pa3pabOTKH, C MOMOIIBIO KOTOPBIX OBLIO pa3paboTaHO MPUITOKEHUE.

[lpunoxenuss s aHanu3a ©W  OOpabOOTKH PEHTTEHOBCKHX CHHUMKOB
peaNTM30BaHO B COOTBETCTBHH C TEXHUYCCKUM 33JIaHHCM.

B pa3znene skoHOMMKH Obliia MPOU3BEACHA OLIEHKA 3aTpaT Ha pa3paboTKy U
BHEAPEHUE TIPUITOKCHHUS.

B pasnmene 6e30macHOCTb JKU3HENEATEIHHOCTH OBUTH MpOaHAIM3UPOBAHBI U
OMMCaHBl OOIIMEe MPUHIUIBE obecreueHuss Oe30macHOCTH Ha pabodeM MecTe
orepaTopa MporpaMMHOTO TIPUIIOKEHHUS KOHTPOJIS BHITIOTHEHHS 3a/1a4.

3a):[aHHe Ha AUITNIOMHOC ITPOCKTUPOBAHUEC BBIITIOJIHCHO B ITIOJITHOM ooBeMe.
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Ipuiaoxenue A.1 — /lnarpamma pa3BeprbiBaHUsA

PeHTreHOBCKUIA annapar

«device»

Bcransaemoe MO

«device»
PC
«OS»
Windows 10 +RS232
LN
+JSON
RadixStudio.exe report.exe

«device»

AeTeKTO p

Bctpausaemoe NO

Ipunoxenune A.2 — JlnarpaMMa BapUaHTOB HCIOJIb30BAHNS
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VHBepcuA CHUMKA
*, MoBopoT cHUMKa

«extend» '\ =z
3 «extend»--

X £ «extend»
..... OTpaxeHune cHUMKA
0O6paboTKa CHUMKOB P
T S S

B “s«include»
, e A

HacTpoiika o6opyaosaHus
7 ™ <

4 ~.. «extend»

«include» \
4 \ «include»

Bri6op natonoruii
Onpeaenexve Kateropum «extend».-="" 7
I [LoGasnexue yrna

cextends.” «extend»
fo6asneHue nauyneHta B bJ

I [Lo6aBneHne KaNMGPOBOYHOI NMHUM

Ipunaoxkenne A.3 — Jlornyeckasi MoJeJb JAHHBIX
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MayuneHTt

PK

WaeHTudpmkatopllaumenTta

WmsalauneHTa
MonMNauneHTa
[ataPoxaeHus

Wccneposanue

PK | UgeHTudmkaTtopMiccneagosaqmns
FK | MUgeHTudmkaTopllaumeHTa
Natallccnegosanus
Bpemsaliccnegoeanuns

O< MpuunHaBuanta
HaszsaHue

Cepus

PK | MgeHTuchukatopCepumn
MoaanbHOCTb

FK | MgeHTucbukatoplccnenosaHmns
HaraCepuu

BpemaCepuu

OnucaxneCepun
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[puiaoxkenune A.4 — @uznveckass MoJeJb JAHHBIX

_H—O< ReasonForVisit TEXT

Patient Study
S sl R e PK [ StudyInstanceUID | INTEGER
PatientName TEXT :
FK [ PatientlD INTEGER
PatientSex TEXT StudyDate TEXT
PatientBirthDate | TEXT StudyTime TEXT

name TEXT

Series
PK | SeriesInstanceUID |[INTEGER
Modality TEXT
FK | StudylnstancelD INTEGER
SeriesDate TEXT
SeriesTime TEXT
SeriesDescription | TEXT
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Ipunoxenune b

(obs13aTenbHOE)

[Tpunoxxenne 115 aHaM3a ¥ 00pabOTKU PEHTTEHOBCKMX CHUMKOB
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PRAGMA foreign keys=on;

CREATE TABLE “Patient  (
"PatientID® INTEGER NOT NULL,
"PatientName®™ TEXT NOT NULL,
"PatientSex” TEXT NOT NULL,
"PatientBirthDate ™ TEXT NOT NULL,
"Flags®™ SMALLINT NOT NULL DEFAULT O,

PRIMARY KEY ( PatientID’)

CREATE TABLE “Study’ (
‘StudyInstanceUID' INTEGER NOT NULL,
‘StudyID® TEXT,
‘PatientID’ INTEGER NOT NULL,
‘AccessionNumber' TEXT NOT NULL DEFAULT '',
‘ReasonForVisit® TEXT NOT NULL,
‘dicomPath’® TEXT NOT NULL,
‘name’ TEXT NOT NULL,
‘Flags' SMALLINT NOT NULL DEFAULT O,

PRIMARY KEY ( StudyInstanceUID')

CREATE TABLE “Series” (
"SeriesInstanceUID ™ INTEGER NOT NULL,
"Modality® TEXT NOT NULL DEFAULT 'DX',
"StudyInstanceID’ INTEGER NOT NULL,
"SeriesDate”™ TEXT NOT NULL,

"SeriesTime  TEXT NOT NULL,

[II'Y1.090501.13.001 I13
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)

"SeriesDescription’
PRIMARY KEY

FOREIGN KEY
(StudyInstanceUID)

TEXT NOT NULL DEFAULT '',
("SeriesInstanceUID")

(StudyInstanceID) REFERENCES Study
ON DELETE CASCADE
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IIpuioxenue B

(obs13aTenbHOE)

[Tpunoxxenne 115 aHaM3a U 00pabOTKU PEHTITEHOBCKUX CHUMKOB

Pe3ynbTarel uCibITaHUN
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B raavxc Cryans

+ Cosparts

Mmsnauuenta

E]

T o

Datanccneposanus Mon nauuenta

3uyl Haraes

+ Cospats ]

A

20:14

Darapoxpenns Onucanne ID uccneposanus

oaa

¢aa

Pucynok B.1 — Crincok o0crnemoBaHmii

1 o

aTa nccneponanns  MNon naumenTa

Hoeoe uccnepoeanue

Damunua

Angpei

Otyectso

[Data poxaeHus

® Myxckoit

Menckuit

Onucanme |1

Mapa sawmx

ccneponammn

(4HBIX NIOSICHEHIT, 4TOGbI 6bINI0 NPOLLLE BEMOMHUTS

A€TanK WnM APYTOfi BPaY CMOT GLICTPO BOWTH B KYPC Aena

Cospare OTmennTs
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8 Paavike Cryans

Onpoeopx [ @ = AHppeii Bnagumuposny Mamkypun

TMOAKMIOUNTE PEHTIEHOBCKMIA MOHOGIIOK U IETEKTOP AN NOY4YEHNs CHUMKa

[0 Panvkc Cryans

Onposopnx = [ [ = Awppeii Bnagumuposny Manxypun PepakTuposaume  MHCTpYMeHTbI

16.02.2023 15:44

X: 620

Y: 2794

Val: 83 110 kB
WW: 3848 WL: 15901 0 mMA
2304 x 2800 2,67 ¢

Mo AKNIOYMTE PEHTTEHOBCKMIE MOHOBIOK 1 AETEKTOP AR MONYYEHNS CHUMKA

Pucynok B.4 — Jlo6aBneHue cHUMKa
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Onposopne B B &

Pepaktuposatue  WHcTpymenTe1

16.02.2023 15:44

Mpeo6pasoeaHue

S |
—>

w~ el ©
@

YnyuiweHue KoHTpacTa

YnyuiueHve Kpaes

YMeHblueHne wymMa

WW: 3848 WL: 15901

110 kB
2304 x 2800

0 MA

267c BepHyTh K 0puruHany

TOAKIIOUMTE PEHTTEHOBCKIIA MOHOG/IOK U AETEKTOP ANS MONYNEHNS CHIMKA

B ranvic Cryans

Onposone B B &

Awuapeit Bragumuposmy Markypus

Pepaktuposatue  MHCTpyMenTs1

16.02.2023 15:44

M3MepeHus U aHHOTaLMK

™

L
Ny T

WW: 3848 WL: 15901
2304 x 2800

10 kB
0 MA
267c

TOAKIIOUMTE PEHTTEHOBCKUIA MOHOG/IOK U AETEKTOP ANS MONYEHNS CHIMKA

Pucynok B.6 — ['padnyeckue HHCTpYMEHTHI
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[0 NMpoeogknk

B MO & = AHgpeit Bnagumuposmy MakKkypuk

16.02.2023 15:44

P SR S —

X:2008

Y: 2794

Val: 100

WW: 3848 WL: 15901
2304 x 2800

=

Ompeeoprk - B B & = Auppeii Bnagumnpoeny Mamxypun

;_i‘

16.02.2023 15:44

0O6pe3ka usobpaxeHus

Tocne CoXpaHeHis U3MEHEHWiA B TeKyLLeM 06CNef0Ba M OPUTMHANbHO
306paxKeHie yAeT yTepsHo. MPORONKUTE?

Mpoponxute OTMeHUTb

X: 1836
Y: 2654
Val: 84

WW: 3848 WL: 15901 e

2304 x 2800

PefakTuposake  MHCTpYMeHTbI

Mpeo6pasoeaHue

o @ (O
x vl ©
e

YnyulleHue KOHTpacTa

YnyuiweHve Kpaes

YMeHblueHne wyma

10 kB
0 MA

267¢ BepHyTb K 0puriHany

TIOAKIIOUMTE PEHTTEHOBCKI MOHOGIOK U AETEKTOP ANS MONYeHNS CHIMKA

PefakTupoBaHue  MHCTpyMeHTbI

MpeoGpa3oBaHue

2 @
xR pl ©
4]

YnyulueHue KOHTpacTa

YnyulueHue Kpaes

YMeHblLUeHue lWyma

110 kB
0 mMA

2,67 c BepHyTb K opuruHany

MoAKNIouNTE PEHTTEHOBCKMIA MOHOG/IOK M AETEKTOP ANA MONYYEHNA CHAMKA

Pucynox B.8 — I[ToaTBepxnenne oope3ku
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8 Paavike Cryans

[ Npoeoanuk

[0 Paavike Cryans

2 NposogHmk

BB

L

16.02.2023

&

Ypanute

IKCrOpT M30BPANKEHNS

LyBnuposats

Auppeii Bnapumupoeny Marxypus

AHpipeii Bnagumnpoeny Maxypus

PefakTuposatme

PepakTnposanue

MHCTpYMeHTbI

VHCTpyMeHTbI

ToAKMIOUNATE PEHTTEHOBCKHI MOHOGIIOK U JJeTEKTOP [A1fl MONYYEHNS CHIMKA

Pucynok B.10 — KoHTekcTHOE MEHIO
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I8 Paaukc Cryavs -

Onposoprnk [ [B) = Augpeit Bnagumuposny MakxypuH PepakTuposaHie  MHCTpyMeHTbI

16.02.2023 15:44

WW: 3848 WL: 8866
2123 x 1876

TOAKIOUMTE PEHTTEHOBCKMA MOHOBIIOK M AETEKTOP ANIA MONYUeHIS CHUMKA

PepjiakTupoBakine WHCTpYMeHTbI

« v 1 HR > 30T KoMnbioTep > PaBouwi cron v O il
Ynopsgouwsts ¥ Hosas nanka - @
B Paoumii croi# A Tun Pasmep
¥ 3arpysrn bi-rads Manka c dainamu
5] Dorymersn @b Manka ¢ daiinamm
= Usobpaxerin cpp-exam Manka ¢ Gaiinamm
TEMP driver
rms-viewer-p hack
S # Diskinternals Research

" e
Telegram Des L] besbiMAHHbIA.pNg aiin "PNi
Aavnnom
Downloads
nn 52 s
s dadina: | skcnopTupoBarHsIfpng

Tun gaiina: Images(*png *jpg *bmp *.iff) v

A Ckpaits nanka Coxpannte Ormena

WW: 3848 WL: 8866
2123 x 1876

TOAKIIOUMTE PEHTTEHOBCKUIA MOHOG/IOK U AETEKTOP ANS MONYEHNS CHIMKA
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Onposopne (B [ = Auppeii Bnagumnposny Makxypu PepaKTupoEakme  MHCTpyMeHTbI

4

16.02.2023

Ypanexue cHuMKa

CHUMOK U CBA3AHHbIE C HUM AaHHbIe GYAYT GE3B03BPATHO YAaneHl.
Ypanuts?

Ypanute OTMenuTs

10 B
WW: 3848 WL: 8866 0 MA

2123 x 1876 2,67c

TOAKIOUMTE PEHTTEHOBCKUIA MOHOG/IOK 1 AETEKTOP ANS MONYUEHNS CHIMKA

B Panuc Cryans

Onposopnk B [ = Auppeil BnaguMuposuy Makxypun PepakTupoBaHMe  MHCTpYMeHTbI

4

16.02.2023 15:44

110 kB
WW: 3848 WL: 8866 0 mA

2123 % 1876 267c¢c

TIOAKIIOUMTE PEHTFEHOBCKMIA MOHOBTIOK M ASTEKTOP ANS MONYEHIs CHAMKA

Pucynok B.14 — Knonka rimaBHOro MeHo
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B Paavike Cryans

Onposopnk [ [

4’

16.02.2023 °

Anpipeit Bnagumupoeny Maxypus

Bug

Bl

Onporpamme

WW: 3848 WL: 8866

2123 x 1876

Onposopnk [ ()

L

16.02.2023

Aupipeit BnapumMupoeny Matxypus

15:44

WW: 3848 WL: 8866

2123 x 1876

0 0 nporpamme

Radix Studio 0.9.9

PepakTuposanite

MHCTpYMeHTbI

110 kB
0 MA
267c

MOAKIOWNT e PEHTTeHOBCKMiA MOHOBTIOK 11 ACTEKTOP ANA NONYUEHHA CHUMKA

PepakTuposanite

©2024 000 MosuusHsie pewerys. Bee npasa sawmiueHs.
Mcnonssyemsie KOMNOHEHTL

DCMTK
OpenCV
easyloggingpp
numcpp
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B Paavike Cryans

[ NpoeogHmk

B Paavike Cryans

[ NpoeogHmk

BB

BB

= AHppeii BnagumMupoeny Mawxypu

Anpipeit BnapumMupoeny Matxypus

Pucynoxk B.17 — Menrw «Bun»

-+ ®

Pucynok B.18 — [lonyueHne cHUMKa

Wccneposanne

PepakTuposaite  WHCTpyMeHTbI

PepakTuposaite  WHCTpyMeHTbI

Twn uccnepoeanusi PaccTosHue

TpyAHas KneTka 70 cm

HanpsxeHune

140 «B

10,0 wA

Bpemsa akcnosnuun

0,60

3apepxka
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B Paavike Cryans

Onpoeopmx B @ = AHgpeit BnaguMupoBuy MarxypuH PepakTupoBanne  MHCTpyMeHTbI

OTKpbITh daitn DICOM
3KenopT M30GpaKeEHs

CoxpaKUTh saKmoNeHHe

Pucynok B.19 — CoxpaHeHue 3aKI04eHus

By saknouenve.odt — LibreOffice Writer - X
Oadn TMpaeka BuA Bcraeka Oopmar Crunv  Tabavua Gopma Cepeuc OkHo  Cnpaska @

B-5-B- 0@k B9 - S q -

vazm v‘ K K Y-S5 X x

[sasossii “|%y A ||Liberation serif

4 b
- & 4 H oL

Mammorpadus
T'BY3 «Kymnuueckas 6onbruia Ne 6 umenu I A. 3axapbuHa»
440071, r. TTen3a, yn. Ctacopa, 7, Ten. +7 (8412) 98-45-25
Mammorpadua
Homep uccnegosanua 0004702832
Mara nccregopanus 25.03.2025 21:30
crerpanict Ilerposa Codbst AnekcaHapoBHa
DUO nanuenra lIBaHoBa Exatepuna MuxaiinoBHa
IlapamMeTpbI PEHTTeHOBCKOI0 HCC/Ie{0BAHHSA
KomuecTBo CHUMKOB: 4, 103a o6myuenus (M38) 0.142
IIporokon uccneuonaﬂnj
onucanne: JIEBAS MOJIOUHAS JKEJIE3A HECKOJIBKO YMEHBIIEHA B PA3MEPAX
(KOPMUT TI'PY[IbIO). TKAHb OBEMX MOJIOUYHBIX JXEJIE3 HEOJHOPOOHA 3A CYET
TUIEPIIJIASUPOBAHHON JKEJE3UCTOW TKAHU U ®UBPO3A. HA 3TOM ®OHE
CJIEBA B BEPXHE- HAPY)XHOM KBAJIPAHTE OTIPEJIE/ISAIOTCS CI'PYTIIIMPOBAHHBIE
MUKPOKAJIBLIUTbI HA ®OHE PACCEAHBIX, KOTOPBIE HE BU3YAJIM3MPOBAJIVICD. B
2016 OYAT'OBAA TEHb YETKO HE IIPOCJ/IEXMBAETCA. KOXA W COCKHM HE
M3MEHEHEI JI/¥Y3J1bl HE OITPEJEJIAIOTCA.
3akmouenne: [JIPDY3HBIV ®UBPOALEHO3, CT'PYIITVIPOBAHHBIE MUKPOKAJILIIATE]
CJIEBA. TIOJJO3PUTEJIbHBIE HA C-R. BIRADS 4. KOHCY/IETAIISI MAMMOJIOTA.
Crenpmmct: Ierposa Codbs AnexkcanzpopHa Iognuce

4
@
®
0
2
B
E3

v

Crpatnua 113 1 121 cnoso, 968 cumBONOB basoBbiii Pyccxuit [} ROOM - ——+—+ 120%
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teomer @ 2 O

Wuem naumwenTa AaTanccnepomanns MNon naumesTa = ceneponammnn Paimep

PepaxkTupoBaHue uccnepoeanusa
Damunus

Annpet
OTyecTBO

[ata poxaeHus

@ Myxckoit

Herckuii

Onwucaxue

T1apa BaLIAX NUUHbIX NOSICHEHUR, UTOBbI GBIN0 NPOLLLE BCOMHUT L
[AeTanu unu Apyroil Bpay CMor GbICTPO BOWTH B KYPC Aena.

Coxpannre [IECUNSTIS

Pucynoxk B.21 — PenaktupoBanue o0cieaoBaHus

0 Paavike Cryans - X

+ Coapats B3] 1 o

Ums nauyenta Rarax Mo umenn Datapoxpenus Onucanme IDuccneposanus  Pasmep
VMo patevccneposanma ), 0 2 2462 MB

Mo ID uccneposakns
12.31 MB
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MoATEepXAeHUe yaaneHus

Yganenue npusege
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#include <iostream>
#include "database screen.h"

#include "../src/DICOMDatabase.h"

#include <QJsonDocument>
#include <QJsonObject>

#include <QJsonArray>

std: :vector<Record> ParsedSon (std::vector<std::string> data) {

std: :vector<Record> records;

for (auto jsonString: data) {

QJdsonDocument jsonDoc =
QJsonDocument: : fromJson (QByteArray: :fromRawData (jsonString.c str()

, JsonString.size()));

gDebug () << jsonString.data():;

if (!jsonDoc.isNull()) {

if (jsonDoc.isObject()) {

QJdsonObject jsonObj = JjsonDoc.object ()

Record record;

// VI3BjlexaeMm 3HaueHus u3 obbekTa JSON M NpuCBaMBAEM UX I€pPEMEeHHBM
Bamey CTpyKTyps Record

record.naime = JsonObj["name"].toString():;

record.dateChange = JjsonObj["dateChange"].toString();
record.inspector = jsonObj["inspector"].toString();

record.object = jsonObj["object"].toString()

gint64 unixTime = jsonObj["unixTime"].tolInt ()
QDateTime dateTime;

dateTime.setTime t (unixTime);

record.dateCreate = dateTime.toString ("dd-MM-yyyy") ;

record.size = JsonObj["size"].toString():;

records.push back(record) ;
}
}
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}

return records;

DatabaseScreen: :DatabaseScreen (QWidget *parent)

QWidget (parent)

contentlLayout = new QVBoxLayout (this);

contentLayout->setMargin (0) ;

// read json-manifests from from file
std::vector<std::string> data;

dicom database.getDatabasesStats (data);

// confert json-manifests into the structures

std: :vector<Record> records = ParsedJdSon (data);

RExplorer * explorer = new RExplorer (records, this);

contentlLayout->addWidget (explorer) ;

connect (explorer, &RExplorer::clickedReturnToImageViewer,
this, [=]1(0){
emit onReturnToImageViewer () ;

1)

DatabaseScreen* DatabaseScreen::instance = 0;
DatabaseScreen* DatabaseScreen::getlnstance (QWidget *parent)

{
if (instance == 0) {

instance = new DatabaseScreen (parent);
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return instance;

DatabaseScreen: :~DatabaseScreen ()
{

// delete main;

}

#include "gboxlayout.h"

#include <iostream>

#define DICOMDATABASE H

#include <QDir>

#include <QLabel>

#include <QMessageBox>

#include "examination screen.h"

#include "../components/Menu.h"

#include "../components/RBottomMenu.h"
#include "../components/RTopMenu.h"

#include "../components/RExaminationMain.h"
#include "../components/RHardware.h"

#include "../components/RExaminationLoader.h"
#include "../ui examination.h" //TODO: check it
#include "../src/DICOMDatabase.h"

//#include "../components/.h"

#include "components/RExaminationImgsPreview.h"

#include "components/rexplorer.h"

ExaminationScreen: :ExaminationScreen (QWidget
*parent) :QWidget (parent) {

__rendered = false;

lockRendering = false;

imagePanel = nullptr;

hardware = nullptr;

manipulations = nullptr;

examinationMain = nullptr;

topMenu = nullptr;

manipulations = nullptr;
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dcms paths

jp

gs_paths

new QStringList();
= new QStringList ()

contentlLayout = new QVBoxLayout (this);

contentLayout->setMargin (0) ;

// contentLayout->setAlignment (Qt::AlignTop) ;
//render () ;

}

/* Null, because instance will be initialized on demand. */

ExaminationScreen* ExaminationScreen::instance = 0;

ExaminationScreen* ExaminationScreen::getInstance (QWidget *parent)

{

if

}

(instance == 0) {

instance = new ExaminationScreen (parent);

return instance;

void ExaminationScreen::setLockRendering (bool 1) {

lockRendering = 1;

re

nder () ;

void ExaminationScreen: :render () {

if

if

(lockRendering)
(true) {
//TODO: FIXME:

return;

OueHbL CTpPaHHHEM Oar:

//Ecau cos3marb RExaminationMain HanpuMep, TO KOHHEKTEH

BHYTPM He OynyT padoTarhb

Hzm.
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//TODO: add args to examination main
//TODO: refactor it!
QStringList examinations =
DICOMDatabase: :getExaminationsNames () ;
dicom database.loadProject (examinations([0]);
dicom database.getProjectData(json data);

dicom database.getImages (dcms paths, jpgs paths);

auto rows = DICOMDatabase::getExaminationCount () ;
//FIXME:
//RExaminationMain* rm = new

RExaminationMain (this,dcms paths, jpgs paths /*,img table*/);
//rm->setGeometry (0,100,580, 650); //650, 550 for 4 | 580
for 3
/*RExaminationImgsPreview* ip = new
RExaminationImgsPreview (this, jpgs paths);

ip->setGeometry (0,100,600,200);*/

// //TODO: delete if..else and loader
else {

// RExaminationLoader* loader = new

RExaminationLoader (this);

// loader->setGeometry (0, 100, 550, 650);

topMenu = new RTopMenu (this);

contentlLayout->insertWidget (0, topMenu) ;

QHBoxLayout * workLayout = new QHBoxLayout;

contentlLayout->insertLayout (1, workLayout);

bottomMenu = new RBottomMenu (this);

contentlLayout->insertWidget (2, bottomMenu) ;
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//RHardware Pane

// QRect pane size(1300,100,300,690);

// imagePanel = new RPane (this);

// imagePanel->setGeometry (pane size);
// imagePanel->setMaximumHeight (200) ;

// workLayout->addWidget (imagePanel) ;

// //p->setGeometry (500,100,800,800);

// //Radix

examinationMain = new RExaminationMain (this);
examinationMain->setObjectName ("examinationMain") ;

workLayout->addWidget (examinationMain) ;

//// hardware = new RHardware (this);

/177717 hardware->setGeometry (1320,100,400,800); //850

/] manipulations = new RManipulations (this);
/77777 manipulations->setGeometry (1320,100,400,800);
/7] manipulations->hide () ;

/7] workLayout->addWidget (hardware) ;

// /*RExaminationImgsPreview* ip = new

RExaminationImgsPreview (this,
// RExaminationImgsPreview* im = new

RExaminationImgsPreview (this, jpgs paths);

// im->setGeometry (10,100,500,100) ;*/
// //im->setGeometry () ;
// / /VIHCTPYMEHTHI

}

void ExaminationScreen: :keyPresskEvent (QKeyEvent *event) {
if (lockRendering) return;

int key = event->key();

[II'Y1.090501.13.001 I13

W3m. | Jluct | Ne nokym. [onmucn Hata

Jluct

94




//FIXME

if (key == Qt::Key R){

this->manipulations->hide();

this->hardware->show () ;

}

else 1if

(key == Qt::Key 1) {

img table->setRowCount (1) ;

img table->setColumnCount (1) ;

}

else 1if

(key == Qt::Key 2){

img table->setRowCount (1) ;

img table->setColumnCount (2) ;

}

else 1if

std:

}

QWidget:

(key == Qt::Key M) {

:cout<<"Menu'"<<std: :endl;

:keyPressEvent (event) ;

ExaminationScreen: :~ExaminationScreen () {

}

if (imagePanel!=nullptr) delete imagePanel;

//1f (instruments!=nullptr) delete instruments;

if (hardware!=nullptr) delete hardware;

if (examinationMain!=nullptr) delete examinationMain;

if (topMenu!=nullptr) delete topMenu;

if (manipulations!=nullptr) delete manipulations;

//1f (saiObj!=nullptr) delete sailObj;

#ifndef EXAMINATIONSCREEN H

#define EXAMINATIONSCREEN H

#include
#include
#include
#include

#include

<QWidget>
<QKeyEvent>
<QVBoxLayout>
<QHBoxLayout>

<nlohmann/json.hpp>
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#include "components/Pane.h"

#include "components/RExaminationTable.h"

#include "../components/RHardware.h"
#include "../components/RManipulations.h"
#include"../components/RBottomMenu.h"

#include "components/rexplorer.h"

//class RHardware;

class RExaminationMain; //forward declaration

class RTopMenu;

class ExaminationScreen : public QWidget

{
Q OBJECT

public:

RExaminationTable* img table;

/**

* MeTonm mocTylna K ODOBEKTY

* \return CraTtumueckuit o6BEeKT Kjlacca ExaminationScreen

*/

static ExaminationScreen* getlInstance (QWidget *parent =
nullptr);

void render () ;

void setLockRendering (bool 1);

nlohmann::json json data;

QOStringList* dcms paths;

QStringList* jpgs paths;

ExaminationScreen (QWidget *parent = nullptr);

~ExaminationScreen () ;

static ExaminationScreen* instance; ///< cratuueckur OOBEKT
KJjlacca

//private before

bool  rendered ;

bool lockRendering;

RPane* imagePanel;
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//RInstruments* instruments;

RHardware* hardware;

RManipulations* manipulations;

RExaminationMain* examinationMain;

RTopMenu* topMenu;

RBottomMenu * bottomMenu;

private:

QVBoxLayout * contentlLayout;

QHBoxLayout * workLayout;

std: :vector<Record> records;

protected:

}s

#endif // EXAMINATIONSCREEN H

void keyPressEvent (QKeyEvent *event) override;

#pragma once

#include <QWidget>

#include "../components/Pane.h"

#include "../components/RDatabaseTopMenu.h"
#include "../components/RDatabaseMain.h"
#include "../components/RDatabaseTable.h"
#include "../components/RClickableLabel.h"
#include "../components/RDatabaseTable.h"
#include "../components/REdit.h"

#include "../components/rexplorer.h"
#include <vector>

class DatabaseScreen

{

public:
/**

* MeTonm mocTyla K ODOBEKTY

Q OBJECT

public QWidget

* \return CraTmueckur oBwekT kJjacca RadixController

Hzm.
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*/

static DatabaseScreen* getInstance (QWidget *parent = nullptr);

static DatabaseScreen* instance; ///< crarTuyeckuil ODBEKT

KJIaccCa

~DatabaseScreen() ;

RDatabaseTable* databaseTable;

RDatabaseMain* main;

RDatabaseTopMenu* tm;

RClickableLabel* change examination;

QLabel* total examinations;
QLabel* total number;
QLabel* total storage;
QLabel* storage number;

RExplorer * explorer;

signals:

void onReturnToImageViewer () ;

private:

}s

DatabaseScreen (QWidget *parent = nullptr);

QVBoxLayout * contentlayout;

std:

#include <QDir>

#include <QString>

:vector<Record> records;

#include <QStandardPaths>

#include "DICOMDatabase.h"

#include "dcmtk/ofstd/offile.h"
#include "thirdparty/easylogging++.h"

#include <fstream>

OString getBasePath () {

Hzm.
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QString path =
QStandardPaths::writablelLocation (QStandardPaths: :DocumentsLocation
) ;

/ /I8 KHUTTECTOB HE TPOTaeM OCHOBHYK I[alKy

#ifdef _UNITTESTS

path = "C:/Radix1";
return path;

fendif

//FIXME:

#ifdef WIN32

path = "C:";
fendif

return path+'/'+"Radix";

DICOMDatabase: :DICOMDatabase () {
_setupPaths ("Test") ;
/*1f (_checkProject ("Test")) {

std::cout<<"Error while loading project"<<std::endl;

b*/

DICOMDatabase: :DICOMDatabase (QString name) {
__setupPaths (name) ;
/*1f (_checkProject (name)) {

std::cout<<"Error while loading project"<<std::endl;

b*/

void DICOMDatabase::addDCM (QString file) {
//Add image to database
//1. Copy DCM
QFile::copy(file,dcm path);

//2. Create converted image
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/*void DICOMDatabase::deleteDCM(QString file) {
0String path = appendPath (dcm path, file);
LOG (INFO) << "deleting dcm..." << path.toStdString();
QFile: :remove (path) ;

yx/

void DICOMDatabase::deleteDCM(QString file) {
LOG (INFO) << "deleting dcm..." << file.toStdString();

QFile: :remove (file);

void DICOMDatabase::addPixelData (QString pixelDataFile, QString
dcmFile, int width, int height) {
LOG (INFO) << "addPixelData ";
LOG (INFO) << pixelDataFile.toStdString().c_str();
LOG (INFO) << dcmFile.toStdString().c_str();
Image2Dcm 12d;
OFCondition cond;
E TransferSyntax writeXfer = EXS LittleEndianImplicit;
DcmDataset* resultDset;
DcmFileFormat fileformat;
//TODO: replace it with manual tag inserts
//marsl417v.dcm
OFCondition status = fileformat.loadFile("C:\\english.dcm");
if (!status.good()) {
LOG (INFO) <<"Problem with C:\\english.dcm";
LOG (INFO) << status.text();
return;
}
resultDset = fileformat.getDataset ()
//resultDset->putAndInsertString (DCM PatientName, "Brandon
Lara");
resultDset->putAndInsertUintl6 (DCM Rows, height) ;
resultDset->putAndInsertUintl6 (DCM Columns,width) ;

size t size = height*width;//?2??
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uintl6 t* data = new uintl6 t[size];
LOG (INFO) << pixelDataFile.toStdString().c_str();
FILE* pixelStream =
fopen (pixelDataFile.toStdString() .c_str(),"rb");
if (!pixelStream) {
LOG (INFO) <<"pixelStream error";
return;
}
int ¢ = fread(data,sizeof (uintl6 t),size,pixelStream);
LOG (INFO) << "Read " << ¢ << "bytes";
LOG (INFO) << "Length is" << size << "bytes";
fclose (pixelStream) ;
resultDset->putAndInsertUintl6Array (DCM PixelData, data,
size);
DcmFileFormat dcmff (resultDset);
LOG (INFO)<<"Saving...";
cond = dcmff.saveFile (dcmFile.toStdString().c str (),
writeXfer/*, EET ExplicitLength*/);
if (cond.bad()) LOG(INFO) << "Fatal error while saving";

else LOG(INFQO)<<"Zaebis!";

void DICOMDatabase::mergeExaminations (QString dir) {
QString dcmPath = appendPath (project path, "DCM") ;
QDir dcm dir (dcmPath) ;
QStringList pattern = {"*.dcm"};
OStringList dcms = dcm dir.entrylist (pattern);
for (QStringé& file:dcms) {
QFile::copy(file, dcm path);

void DICOMDatabase::addFiles (QStringList files) {
for (QStringé& file:files) {
QFile::copy(file, dcm path);
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//5 => C:\\Hello\\DCMS\\5.dcm
QString DICOMDatabase: :getDcmFilenameByNumber (int number) {

return dcm path+"/"+QString: :number (number)+".dcm";

//5 => C:\\Hello\\DCMS\\.converted\\5.jpg

QString DICOMDatabase: :getJpgFilenameByNumber (int number) {
return dcm path+"/"+".converted"+"/"+QString: :number (number)

+".jpg";

}

bool DICOMDatabase::getImages (QStringList* dcms, QStringList*
Jpgs) {
QStringList pattern = {"*.dcm"};
QDir dcm dir (dcm path);
if (!dem dir.exists()) {
LOG (ERROR) <<"ERROR: Coudn't find DCM folder (located at
"<<dcm path.toStdString()<<")";
return false;
}
(*dcms) = dcm dir.entrylist (pattern);
*jpgs = *dcms; //same filenames, but another extension
(instead of 3.dcm we have 3.7Jpg)
if (dcms->size ()==0) {
LOG (WARNING) <<"WARN: the project has zero size";
LOG (INFO) <<"dcm path is
"<<dcm path.toStdString()<<std::endl;
jpgs = dcms; //empty StringList too
return true;
}
QString converted path = appendPath (dcm path,".converted");
QDir converted dir (converted path);
if (!converted dir.exists()) {

LOG (INFOQO) <<"creating dir .converted";
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dcm dir.mkpath (converted path);
}
//We should have full path, not Jjust 3.jpg or 3.dcm
for (int i=0;i<dcms->size () ;i++) {

QString elem = (*dcms) [1];

(*dcms) [1] dem path+'/'+elem;

(*jpgs) [1] = converted path+'/'+elem.replace ("dcm","jpg");
}
for (int i=0;i<dcms->size();i++) {

std::string fname = (*dcms) [1].toUtf8() .data();

// bool result = dem2jpg((*dcms) [1].toStdString(),

(*jpgs) [1] .toStdString () ) ;
LOG (INFO)<<"Calling dcm2jpg";
bool result = dcm2jpg((*dcms) [1].toUtf8() .data(), (*Jjpgs)
[i].toUt£f8 () .data());
if (!result) {
LOG (ERROR) <<"ERROR: dcm2jpg returned false";

return false;

}
assert (jpgs->size ()==dcms->size());

return true;

void DICOMDatabase:: setupPaths (QString name) {
project name = name;
base path = getBasePath();
project path = appendPath (base path,project name);
dcm path = appendPath (project path, "DCM") ;
//We should check project

bool DICOMDatabase::loadProject (QString name) {
__setupPaths (name) ;
OString manifest path = appendPath (base path,project name)

+'/"+"meta.json";
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// std::ifstream json file(manifest path.toStdString());
std::ifstream json file (manifest path.toUtf8().data());
//Jjson data;
try{

m data = nlohmann::json::parse(json file);

std::string name = m data["name"];

std::cout<<"name: "<<name<<std::endl;

std::string date = m data["date"];

std::cout<<"date: "<<date<<std::endl;

//Test 1s a project name, DCM is a inner folder with dicom

batches
QDir dir (dcm path);
if (!dir.exists()) {
//throw;

std::cout<<"Project dir was not found"<<std::endl;

}

//handles JSON error

catch(...){
std::cout<<"Error with file"<<std::endl;
return false;

}

//Now we can assume project structure is ok

return true;

void DICOMDatabase::getProjectData (nlohmann::jsoné& data) {

data = m data;

//static functions

/*void DICOMDatabase::getDCMfromPixelData (QString filepath, int

width = 2304, int height = 2800) {
LOG (INFO) <<"getDCMfromPixelData";
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Image2Dcm 12d;
OFCondition cond;
E TransferSyntax writeXfer = EXS LittleEndianImplicit;
DcmDataset* resultDset;
DcmFileFormat fileformat;
//TODO: replace it with manual tag inserts
//marsl417v.dcm
OFCondition status = fileformat.loadFile("C:\\english.dcm");
if (!status.good()) {
LOG (INFO) <<"Problem with C:\\english.dcm";
LOG (INFO) << status.text();
return;
}
resultDset = fileformat.getDataset ()
//resultDset->putAndInsertString (DCM PatientName, "Brandon

Lara");

resultDset->putAndInsertUintl6 (DCM Rows, height) ;
resultDset->putAndInsertUintl6 (DCM Columns,width) ;
size t size = height*width;//?2??

uintl6 t* data = new uintl6 t[size];

LOG (INFO) << filepath.toStdString().c str();

FILE* pixelStream =

fopen (filepath.toStdString().c str(),"rb");

if (!pixelStream) {
LOG (INFO) <<"pixelStream error";
return;
}
int ¢ = fread(data,sizeof (uintl6 t),size,pixelStream);
LOG (INFO) << "Read " << ¢ << "bytes";
LOG (INFO) << "Length is" << size << "bytes";
fclose (pixelStream) ;

resultDset->putAndInsertUintl6Array (DCM PixelData, data,

size);

DcmFileFormat dcmff (resultDset) ;
LOG (INFO)<<"Saving...";

cond = dcmff.saveFile ("D:\\fromPanel2.dcm", writeXfer//,
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EET ExplicitLength//);
if (cond.bad()) LOG(INFO) << "Fatal error while saving";
else LOG(INFO)<<"Zaebis!";
//New code:
//DicomImage 1NewImg (resultDset, resultDset-
>getOriginalXfer());
//1NewImg.setMinMaxWindow (0); //NOTE: Enable minmax
//1NewImg.writeJPG ("D:\\frompanel2.jpg") ;
p*/

//static functions

bool DICOMDatabase: :createProject (nlohmann::json json data) {

/*

1. mkdir inside of base path

2. mkdir DCM

3. touch meta.json

4., fill meta.json

*/
std::string name = Jjson data["name"];
QString base path = getBasePath();

QString project path =
appendPath (base path,QString::fromStdString (name)) ;
QString dcm path = appendPath (project path,"DCM") ;
QDir dir (project path);
if (dir.exists()) {
std::cout<<"This project folder is already
exists"<<std::endl;
return false;
}
dir.mkpath (project path);
dir.mkpath (dcm path);
//QFile file(project path + '/' + "meta.json");
//file.open (QIODevice: :WriteOnly) ;
QString metaPath = project path + '/' + "meta.json";
std::ofstream file(metaPath.toStdString()):;
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file << std::setw(4) << json data << std::endl;
file.close();

return true;

bool DICOMDatabase::createProject (QJsonObject json data) {

/*
1. mkdir inside of base path
2. mkdir DCM
3. touch meta.json
4., fill meta.json
*/
QString name = json data["name"].toString();
Q0String base path = getBasePath();

QString project path = appendPath (base path,name) ;
QString dcm path = appendPath (project path,"DCM");
QDir dir (project path);

if (dir.exists()) {

LOG (WARNING) <<"This project folder is already exists";

LOG (INFO) <<"Examination name: "<<name.toStdString()
return false;
}
dir.mkpath (project path);
dir.mkpath (dcm path);
QString metaPath = project path + '/' + "meta.json";
QFile file (metaPath);
file.open (QIODevice: :WriteOnly) ;
//std::ofstream file (metaPath.toStdString());
QJsonDocument doc (json data);
file.write (doc.todson (QJsonDocument: :Compact)) ;
file.close();

return true;

//TODO: test it!

bool DICOMDatabase::editProject (QString name, nlohmann::json
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Json data) {

QString base path = getBasePath();
QString project path = appendPath (base path,name) ;
QString metaPath = project path + '/' + "meta.json";
std::ofstream file(metaPath.toStdString()):;
if(file.is open()) {

LOG (INFOQO) <<"Normal file opening";
} else {

LOG (INFO)<<"Error while file opening";

return false;
}
file << std::setw(4) << json data << std::endl;
file.close();

return true;

bool DICOMDatabase::editProject (QString oldName, QJsonObject

Json data) {

QString base path = getBasePath();
QString newName = json data["name"].toString();
QString project path = appendPath (base path,newName) ;
if (newName!=oldName) {
//CMmeHa HazBahHusa oOCJIemOBaHUS
QString oldPath = appendPath (base path,oldName) ;
QFile: :rename (oldPath, project path);
}
QString metaPath = project path + '/' + "meta.json";
QFile file(metaPath);
file.open (QIODevice: :WriteOnly) ;
if(!file.isOpen()) {

LOG (WARNING) <<"editProject failed, project path is:

"<<project path.toStdString();

return false;
}
QJsonDocument doc (json data);

file.write (doc.todson (QJsonDocument: :Compact)) ;
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file.close () ;

return true;

QStringlList DICOMDatabase::getExaminationsNames () {
QDir folder ( getBasePath());
QStringlList ¢ = folder.entryList(QDir::Dirs |
QDir::NoDotAndDotDot) ;

return c;

int DICOMDatabase::getExaminationCount () {

return getExaminationsNames () .count () ;

gint64 dirSize (QString dirPath) {
gint64 size = 0;
QDir dir (dirPath);
//calculate total size of current directories' files
QDir::Filters fileFilters = QDir::Files|QDir::System|
QDir::Hidden;
for (QString& filePath : dir.entrylList(fileFilters)) {
QFileInfo fi(dir, filePath);
size+= fi.size();
}
//add size of child directories recursively
QDir::Filters dirHardware = QDir::Dirs|QDir: :NoDotAndDotDot |
QDir::System|QDir::Hidden;
for (QString& childDirPath : dir.entrylist (dirHardware))
size+= dirSize(dirPath + '/' + childDirPath);

return size;

QString DICOMDatabase::getDatabasesSize () {
gint64 size = dirSize( getBasePath());
QStringList units = {"B", "KB", "MB", "I'B"};
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int i;

double outputSize = size;

for (i=0; i<units.size()-1; 1i++) {
if (outputSize<1024) break;
outputSize/=1024;

}

return QString ("%0 %1").arg(outputSize, 0, 'f',

2) .arg(units[i]);

}

//TODO: test it

void DICOMDatabase::getDatabaseManifest (QString name, QJsonObjecté&

JjsonData) {
QDir folder ( getBasePath()+'/'+name);
QString manifestPath = folder.path()+'/'+"meta.json";

QFile manifestFile (manifestPath);

manifestFile.open (QIODevice: :ReadOnly | QIODevice::Text);

QByteArray raw = manifestFile.readAll();
manifestFile.close();
LOG (INFO) <<manifestPath.toStdString() ;

jsonData=QJsonDocument: :fromJson (raw) .object () ;

/*nlohmann: :json*/ void

DICOMDatabase: :getDatabasesStats (std::vector<std::string>& data) {

QStringList names = getExaminationsNames () ;
data.reserve (names.count ());
for (QStringé& name:names) {

/*std::string json text = R" ({
"name" : "Radix sgyummm!",
"date":"22.03.2023",

"year":2022,
"owner":"Marat Nagayev",
"description":"Test desc",
"status" :"HasHauen",

"date":"13.10.2022",
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"time":"9:59",
"inspector":317
b)"ix/
QDir folder ( getBasePath()+'/'+name);
QFile manifestFile(folder.path()+'/'+"meta.json");
manifestFile.open (QIODevice: :ReadOnly | QIODevice::Text);

// std::string raw =

manifestFile.readAll () .toStdString() ;

QString manifestData = manifestFile.readAll();
std::string raw(manifestData.toUtf8 () .datal()):
data.push back(raw);

manifestFile.close() ;

bool DICOMDatabase::deleteExamination (QString examinationName) {

LOG (INFO)<<"called deleteExaminaion with

"<<examinationName.toStdString() ;

}

QString basePath = getBasePath();
QString projectPath = appendPath (basePath,examinationName) ;

std::cout<<projectPath.toStdString()<<std::endl;
QDir dir (projectPath);

return dir.removeRecursively () ;

#include <iostream> //std::cout

#include <fstream>

#include "ConfigManager.h"

ConfigManager: :ConfigManager () {

//Checks 1f file doesn't exist create it and write

defaultContent

std::ifstream f ("/home/marat/Documents/Radix/config.json");

bool fileExists = f.good():;
if (!fileExists) {

std::cout << "creating radix confing..." << std::endl;
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JjsonContent ["port"]="dynamic";
JjsonContent ["koef"]1=0.0;
JjsonContent ["modes" ]=nlohmann::json::array();
//TODO: write it to file

}

else {
JjsonContent = nlohmann::json::parse(f);
return;

}
//TODO: write content to file

nlohmann: :json& ConfigManager::getModes () {

return jsonContent["modes"];

std::string ConfigManager::getPort () {

return jsonContent["port"];

float ConfigManager: :getKoef () {
return jsonContent["koef"];

}

#pragma once

#include <nlohmann/json.hpp>

#define defaultPort "dynamic"
#define defaultKoef 0.0

class ConfigManager{

public:
ConfigManager () ;
nlohmann: :json& getModes () ;
std::string getPort();
float getKoef ();
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private:
nlohmann::json JjsonContent;

}s

#ifdef CONFIGMANAGER H
ConfigManager configManager;
felse
extern ConfigManager configManager;
#endif
#include "ImgLibrary.h"
#include "thirdparty/easylogging++.h"
#include "src/utils.h"
#include <QMessageBox>

#include <string>

ImgLibrary::ImgLibrary () {
vector<operation s> ops = {};
history.pointer = 0;
history.heavyOps = 0;
history.ops = ops;
img = nullptr;
path = "";

//Magick::Image img (path);

ImgLibrary::ImgLibrary(string path) {

vector<operation s> ops = {};
history.pointer = 0;
history.ops = ops;

path = path;
img=new Magick::Image ( path);
img->magick ("jpg") ;

ImgLibrary::~ImgLibrary () {
if (img!=nullptr) {
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delete img;

string ImgLibrary::getPath () {

return this->path;

bool isHeavy (int opcode) {

return (opcode>IMG INVERT) ;

void ImgLibrary::addOperation (operation s operation) {
if (this->historyEnabled) {

//TODO: test it

if (history.heavyOps==HEAVYLIMIT) {
/ /TIPEBHCUIIM JIMMUT Ha TSXEJIHEe Oollepalun
QMessageBox::warning (nullptr, "Jiumutr", "IIpeBEIIEH JIMMUT

Ha TaxeJple onepauum") ;

LOG (INFO) <<"Heavy limit exceed";
this->history.ops.pop back();
this->history.pointer--;

}

if (isHeavy (operation.code)) {
LOG (INFO)<<"inc heavy";
history.heavyOps++;

}

//Criyuyar: ecyiy Ml B CepenmMHe UCTOPUM

if (history.pointer==history.ops.size()) {
LOG (INFO) <<"append to history";
this->history.ops.push back (operation);

} else {
LOG (INFO) <<"middle of the history";
//3abuBaeM ajib TEPHATUBHYID BETKY MCTOPUU
if (history.pointer<history.ops.size()) {

LOG (INFO) <<"forget";
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history.ops.resize(history.pointer+l);
}

this->history.ops[this->history.pointer]=operation;

}
this->history.pointer++;

//TODO: test it
void ImgLibrary::doOperation (operation s op, bool mode) {
int opcode = op.code;
//HaM HYXHO OTKJIOUMTH HOOaBJIEHME B MCTOPMUI OMepalui BpPOIe
rotate
//YTOOH MBI NPOCTO [OBEPHYJM KAapPTUHKY, 0Oe3 moBaBJIeHMS B MCTOPUIO
this->historyEnabled = false;
switch (opcode) {
case IMG ROTATE: {
int arg = atoi(op.args.c str());
if (mode==UNDOMODE) {
//1if (arg<0) arg = 360-(-arg); //-90 => 270
//this->rotate (360-arqg) ;
this->rotate (-arg);
} else {

this->rotate (arg);

break;

case IMG VERTICAL:
this->vertical () ;
break;

case IMG HORIZONTAL:
this->horizontal () ;
break;

case IMG INVERT:
this->invertColors () ;

break;

[II'Y1.090501.13.001 I13

W3m. | Jluct | Ne nokym. [onmucn Hata

Jluct

115




default:
LOG (WARNING) <<"Unknown opcode for cancelOperation:
"<<opcode;

}
this->historyEnabled = true;

void ImgLibrary::undo () {

LOG (INFO) <<"undo";

int count = this->history.ops.size();

if (count==0 || history.pointer==0) {
//OTMEHATH HEeuero
LOG (INFO) <<"count: "<<count<<"pointer: "<<history.pointer;
QMessageBox: :warning (nullptr, "UNDO", "OTrmMeHaTs Heuero");
return;

}

//NOTE: mosgyuyaeM TeKylMii SJIEMEeHT

operation s operation = this->history.ops[this-
>history.pointer-17;

if (!isHeavy (operation.code)) {
LOG (INFO) <<"Canceled operation#"<<this->history.pointer-1;
LOG (INFOQO)<<"size: "<<this->history.ops.size();
doOperation (operation, UNDOMODE) ;

} else {
//Get pixel data
Magick::Blob blob = operation.blob;
Magick::Image* imgl = new Magick::Image (blob);
img = std::move (imgl) ;
img->write (this->path);

}

this->history.pointer--;

void ImgLibrary::redo () {

int count = this->history.ops.size();
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LOG (INFO) <<"redo: "<<count<<" "<<history.pointer;

if (count==0 || history.pointer==count) {
//TIOBTOPSTL HEUeTo
QMessageBox::warning (nullptr, "REDO", "lloBTOPATE Heudero");
return;

}

//NOTE: mosayuyaeM MNOCJIEOHMIM 3JIEMEHT He M3BJIeKas ero

operation s operation = this->history.ops[this-

>history.pointer];

if (!isHeavy (operation.code)) {
doOperation (operation, REDOMODE) ;

} else {
Magick::Blob blob = operation.blob;
Magick::Image* imgl = new Magick::Image (blob);
img = std::move (imgl) ;
img->write (this->path);

}

this->history.pointer++;

void ImgLibrary::undoAll () {
LOG (INFO) <<"undoAll";
string dicomPath = getDcmFromImgPath (this->path);
dcm2ipg (dicomPath, this->path); // "C://Radix//1.png"

void ImgLibrary::save () {
//CoxpaHsger jpg kak dcm
std::string dicomPath = getDcmFromImgPath (path);
LOG (INFO) <<"Saving (path: "<<path<<")";
int ret = img2dcm(path,dicomPath) ;
if (!ret)
LOG (WARNING)<<"img2dcm doesn't work";
}
//OBHYyJIAeM UCTOPUL

vector<operation s> ops = {};
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history.pointer = 0;
history.heavyOps = 0;

history.ops = ops;

bool ImgLibrary::hasUnsavedChanges () {

return history.ops.size () !=0;

void ImgLibrary::rotate(int degress) {
img->rotate (degress) ;
string args = std::to string(degress);
operation s operation = {};
operation.code=IMG ROTATE;
operation.args=args;
this->addOperation (operation);

img->write (this->path);

void ImgLibrary::vertical () {
img->flip () ;
operation s operation = {};
operation.code=IMG VERTICAL;
operation.args="";
this->addOperation (operation) ;

img->write (this->path);

void ImgLibrary::horizontal () {
img->flop () ;
operation s operation = {};
operation.code=IMG HORIZONTAL;
operation.args="";
this->addOperation (operation) ;

img->write (this->path);
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void ImgLlibrary::invertColors() {
img->negate () ;
operation s operation = {};
operation.code=IMG INVERT;
operation.args="";
this->addOperation (operation) ;

img->write (this->path);

//oT =100 mo 100 => [0,200]

void Imglibrary::setBrightness (int value) {
operation s operation = {};
operation.code=IMG BRIGHTNESS;
operation.args="";
img->write (&operation.blob);
this->addOperation (operation) ;
img->modulate (value+100,100,100) ;

img->write (this->path);

//YMeHbLHaeM il yBeJIMduMBaeM

void ImgLibrary::setContrast (bool value) {
operation s operation = {};
operation.code=IMG CONTRAST;
operation.args="";
img->write (&operation.blob);
this->addOperation (operation) ;
img->contrast (value) ;

img->write (this->path);

//[0,10] B Oynymem BO3MOXHO [0,50] ecimM CKOMIOIMIMPOBATH C

USE_OPENMP
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void ImgLibrary::reduceNoise (int value) {
operation s operation = {};
operation.code=IMG NOISE;
operation.args="";
img->write (&operation.blob);
this->addOperation (operation) ;
img->reduceNoise (value) ;

img->write (this->path);

void ImglLibrary::setSharpen (int value) {
operation s operation = {};
operation.code=IMG SHARPEN;
operation.args="";
img->write (&operation.blob);
this->addOperation (operation) ;
img->sharpen (0.0, value);

img->write (this->path);

ImgToolsManager: : ImgToolsManager () {

hashTable = new ImgToolsManagerContainer;

ImgToolsManager: :~ImgToolsManager () {

delete hashTable;

ImgToolsManager* ImgToolsManager::instance = nullptr;

ImgToolsManager* ImgToolsManager::getInstance ()
{
if (instance == nullptr) {

instance = new ImgToolsManager () ;
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}

return instance;

ImgLibrary* ImgToolsManager::get (QString path) {
//return hashTable[path];

return hashTable->value (path);

void ImgToolsManager: :set (QString path, ImgLibrary* il) {
hashTable->insert (path,il) ;

void ImgToolsManager::saveAll () {
for (auto val: hashTable->keys()) {
auto tool = hashTable->value (val);

tool->save () ;

bool ImgToolsManager::hasUnsavedChanges () {
for (auto val: hashTable->keys()) {
auto tool = hashTable->value(val);
if (tool->hasUnsavedChanges()) return true;

}

return false;
}
#ifndef ImgLibrary H
#define ImgLibrary H

#include <Magick++.h>
#include <QString>

#include <QMap>

using std::string;

using std::vector;
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const int HEAVYLIMIT = 2;

const bool UNDOMODE

true;

const bool REDOMODE = false;

//Canceled operations

const int IMG ROTATE = 1;
const int IMG VERTICAL = 2;
const int IMG HORIZONTAL = 3;
const int IMG INVERT = 4;
//Non canceled ops

const int IMG BRIGHTNESS = 5;
const int IMG CONTRAST = 6;
const int IMG NOISE = 7;
const int IMG SHARPEN = 8§;

typedef struct operation {

int code; //IMG_ROTATE

std::string args; //"90"
Magick::Blob blob; //Set if we can't revert
/*

Image my image;

Pixels my pixel cache (my image);
pixels:=malloc(sizeof ());

pixels=my pixel cache;

*/ N N

} operation_s;

typedef struct history{
vector<operation> ops;
int heavyOps; //cueTumk TSIXEJIBIX Olepaluit
int pointer; //ykasaTesb Ha KaKOM BEepPCUM M300pPaxeHMsS Mbl Celdac

} history s;

/**
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*

*

*/

[IlpoBepsaeT gBjsgeTCcsa JIM onepauusa "Tsaxemon"

\note

"Taxejaa"

\param[in]

onepauMsa 3TO Ta, IOJS KOTOPOM ME XpaHMM Blob

opcode - KOI oIepaumm

\return true - Tsaxemyasg, false B Ipyrux cCiydasx

bool isHeavy(int opcode);

class ImgLibrary{

private:

string path;

Magick::Image* img;

history s history;

bool historyEnabled;

/**

* OTMeHseT [OoCJleIHee IeMCTBUE

* \note PaboTaeT TOJBKO C "JerkuMmm" omnepaumsaMu
*/

void doOperation (operation s op, bool mode);
/**

* JloBaBJjigeT olepaluion B MCTOPUIO

* \param[in] operation - mofaBjsgemas onepalnms
* \param[in] yroJy noBopoTa

*/

void addOperation (operation s operation);

public:

ImgLibrary() ;

ImgLibrary(string path);

~ImgLibrary();

string getPath{();

VAE:

* OTMeHsEeT MOCJeIHEee IEeMCTBUE

* \note OTMmeHgeMoOe IeMcTBue OepeTcsa M3 CcTeka history
*/

void undo () ;

VAE:

* [loBTOpSseT MNOCJIeNHEee IeMCTBUE
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* \note IloBTOpsiemMoe mercTBMe nobamyisgeTrcs B history

*/

volid redo () ;

/**

OTMeHseT BCe NpeobpasoBaHUA

*/

void undoAll () ;

volid save () ;

/**

* [lpoBepdeT HalMuMe HECOXPAHEHHEIX M3MEHEHUM

* \return true,

*/

bool hasUnsavedChanges() ;

/**

* [lopopauMpBaeT u300paxeHUe
* \note OTMeHgeMoOe IeMCTBUE
* \param[in]

* \param[in]

*/

void rotate (int degress);

/**

* BepTMKAJBHO OTPas3UTh
* \note OTMeHseMoOe HelCcTBUE

* \param[in]

*/

void wvertical ();

/**

* TOPMBOHTAJIBHO OTPasuUTh
* \note OTMeHgeMoOe IelCTBUE

* \param[in]

*/

void horizontal () ;

/**

* JlHBepTMPOBATH LBeTa
* \note OTMeHseMOe HelcTBUE

* \param[in]

YTOJI IIOBOPOTAa

eCJIM eCThb HeCcoXpaHeHHble, MHade - false

path nyTe k M300paXeHUIO

path nyTe k M300paXeHUIO

path nyTe k M300paXeHUIO

path nyTe k M300paXeHUIO
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*/

void invertColors();
/**

* 3azaeT ApPKOCTHb

* \param[in] path nyTe k m300paxeHUO

* \param[in] sHauenme sgpkoctu (oT -100 mo 100, 0 - 3HaAU. IO
YMOJITUYaHUIO)

*/

void setBrightness (int value);

/* %

* JIsMeHsAeT KOHTPacCHOCTHb

* \note I[IpOM3BOJILHOE 3HAUYEHME 3aIdaTb HeJb34d!

* \param[in] path nyTs k mM300pax)eHMO

* \param[in] value true - yBenmuuuTh, false - yMEeHBUMTH
KOHTPACHOCTH

*/

void setContrast (bool wvalue);

/* %

* YMeHbUAET IIyM

* \param[in] path nyTs k mM300pax)eHMO

* \param[in] value 0 - wmsHauanbHO, 10 - MaKCUMyM

*/

void reduceNoise (int wvalue);

/* %

* HacTpolka pPe3KOCTU

* \param[in] path nyTs k mM300pax)eHMO

* \param[in] value 0 - wms3HavaneHO, 10 - MaKCUMyM

*/

void setSharpen (int wvalue);
i
using ImgToolsManagerContainer = QMap<QString, ImgLibrary*>;
class ImgToolsManager{
private:

ImgToolsManagerContainer* hashTable;

Jluct
— I11'Y1.090501.13.001 II3 125




ImgToolsManager () ;

static ImgToolsManager* instance; ///< craTtuyeckur OOBEKT

KJjlacca
public:
static ImgToolsManager* getInstance () ;
~ImgToolsManager () ;
ImgLibrary* get (QString path);
void set (QString path, ImgLibrary* il);
void saveAll ()
bool hasUnsavedChanges() ;

}s

fendif

#include <iostream>

#include <QMessageBox>

#include "RadixController.h"

#include "thirdparty/easylogging++.h"
//for sleep

#include <chrono>

#include <thread>

//Change byteorder https://stackoverflow.com/a/2637138
/*
int getByteorder () {

volatile uint32 t 1=0x01234567;

// return 0 for big endian, 1 for little endian.

return (*((uint8 t*) (&1))) == 0x67;

*/

//Radix uses little-endian

using namespace std;

uintl6 t CRC1l6(std::vector<uint8 t> data, int length) {

int8 t 1, Jj;
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uintl6 t CRC = OxFFFF;
for (1 = 0; i < length; i++){
CRC "= ((uintle6 t)datali]);
for (3 = 0; J < 8; J++){
if ((CRC & 0x0001) == 1) {
CRC >>= 1;
CRC "= 0xAQ001;
}
else CRC >>= 1;

}
return CRC;

RadixController: :RadixController () {

voltage = 0;

time = 0;

impulse = 0;

freq = 0;
rconf.minVoltage = 30;

rconf.maxVoltage 150;

// _d = true;

error = RADIX NO ERROR;
//QMessageBox::information (this, "Radix","Setup begin");
//Setup port

vector<serial::PortInfo> ports = serial::list ports();

vector<serial::PortInfo>::iterator iter = ports.begin();

//QString portName = "/dev/ttySO0";
std::string portName = "COM10";
if (ports.size ()==0) {

LOG (INFO)<<"No available ports!\n";
error = RADIX PORTS NOT FOUND ERROR;
} else {

LOG (INFO) << "We found something!";
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LOG (INFO) << "Ports count:" << ports.size();

//\\ . \COM5
while( iter != ports.end() )
{
serial::PortInfo device = *iter++;

LOG (INFO) <<device.port<<" "<<device.description<<"
"<<device.hardware id;

/*printf ( " (%s, %s, %s)\n", device.port.c str(),
device.description.c str(),

device.hardware id.c str() );*/

}
if (port.isOpen()) return;
port.setTimeout (100, 250, 0, 250, 0);
port.setBaudrate (115200) ;
port.setPort (portName) ;
//port.setBytesize (1024);//TODO: check value
//port.setReadBufferSize (1024);//FIXME: check value
try{

port.open() ;
}
catch(serial::IOException e) {

LOG (INFO) <<"Port open error";

LOG (INFOQ) <<e.what () ;

error = RADIX CONNECTION ERROR;

//Not needed: default values:

//port.setStopBRits, port.setDataBits, port.setParity

/* Null, because instance will be initialized on demand. */

RadixController* RadixController::instance = 0;

RadixController* RadixController::getInstance()

{
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if (instance == 0) {

instance = new RadixController ();

}

return instance;

PortResult RadixController::exp () {

mutex.lock () ;

std::vector<uint8 t> bytes;

bytes.reserve (14);

bytes[0]
bytes[1]
bytes[2]
bytes[3]
bytes[4]
bytes[5]
bytes[6]
bytes[7]
bytes[8]
bytes[9]
bytes[10]
bytes[11]
bytes[12]
bytes[13]

sync_byte;

0x0a; //length
0x01; //cmd code
0x01; //write
66; //66%=100kV
0;

10; //freq, max 1000
0;

1; //pulse

0;

0; //delay

255;

0; //

= 0;

uintl6 t crc = CRClé6 (bytes,11);

bytes[12]
bytes[13]

= (uint8 t) (crc & O0xff);

(uint8 t) (crc >> 8);

port.write (bytes);

port.flush();

std::vector<uint8 t> data;

port.read(data, 20);

//LOG (INFO) << (data.toHex () .toStdString () .c str());

mutex.unlock () ;

return data;

[II'Y1.090501.13.001 I13

Hzm.

Jluct | Ne nokym.

Ioamice Jlara

Jluct

129




RadixController: :~RadixController () {
LOG (INFO)<<"Closing RadixController port";

port.close();

int RadixController::getExpoTime () {

return impulse/freq;

PortResult RadixController::SetDelay (intl6 _t time) {
this->time=time;
std::vector<uint8 t> args;

args.resize (2);

args[0] (uint8 t) (time & Oxff); //0x03

args[1] (uint8 t) (time>>8); //0x0

return executeNew (Cmd SetDelay,args, 3);

PortResult RadixController::SetVoltage (intl6 t voltage) {
this->voltage=voltage;
/ /TlpeoBbpaszyeM KUJIOBOJILTEL B IIPOLIEHTEH
PortResult args;
if ( (voltage<rconf.minVoltage) ||
(voltage>rconf.maxVoltage) ) return args;
voltage = (voltage/rconf.maxVoltage)*100; //(1.0*voltage/100) ;
args.resize(2);
args[0] = (uint8 t) (voltage & Oxff); //25
args[l] = (uint8 t) (voltage>>8);

return executeNew (Cmd SetVoltage,args, 3);

PortResult RadixController::SetImpulse (intl6 t impulse) {
this->impulse=impulse;
PortResult args;

args.resize (2);
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args[0] (uint8 t) (impulse & Oxff); //57

args[1l] = (uint8 t) (impulse>>8);

return executeNew (Cmd SetImpulse,args, 3);

PortResult RadixController::SetFrequence (intl6 t freq) {
this->freg=freqg;
PortResult args;

args.resize(2);

args[0] (uint8 t) (freg & Oxff); //57

args[1l] = (uint8 t) (freg>>8);

return executeNew (Cmd SetFrequence,args, 3);

PortResult RadixController::executeNew (char commandId, bool
readData) {

mutex.lock();

PortResult bytes;

bytes.resize (5);

bytes[0] = sync byte;
bytes[1l] = 1; //length
bytes[2] = commandId;
bytes[3] = 0;

bytes[4] = 0;

uintl6 t crc = CRClé6 (bytes,3);

bytes[3] = (uint8 t) (crc & Oxff);

bytes[4] (uint8 t) (crc >> 8);
try{
port.write (bytes);
port.flush{();
}
catch(...){
LOG (WARNING)<<"Error while writing!";
mutex.unlock () ;

PortResult emptyData = {};

return emptyData;
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//std::this thread::sleep for(std::chrono::milliseconds (2200));
if (!readData) {
mutex.unlock () ;
return bytes;
}
PortResult data;
data.resize (60);
try{
port.read(data, 60);
}
catch(...){
LOG (WARNING)<<"Error while reading!";
mutex.unlock () ;
PortResult emptyData = {};
return emptyData;
}
LOG (INFO) <<"executeNew with 1 length command";
std::string tmp;
for (auto e: data){
tmp.push back(e);
}
LOG (INFO) <<"Response: "<<tmp;
mutex.unlock () ;
return data;
//QString hex = data.toHex();
/*QFile f ("bat.bin");
f.open (QIODevice: :WriteOnly) ;
f.write(data);
f.close();*/

//return;

double RadixController::ReadBattery () {
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PortResult data = executeNew (Cmd ReadBattery, true);

if (data.empty()) LOG(INFO)<<"Empty battery response";
//else LOG(INFO)<<data.toHex () .toStdString() ;
constexpr int NUM CELLS = 12;

intl6 t cells[NUM CELLS];

int u = 0;

int ptr = 4;

for (int 1=0;i<12;1i++) {

cells[i] = (intle6_t) (datalptr]&O0xff);
cells[i] [|= (intlé6_t) (data[ptr+1]<<8);
ptr+=2;

std::cout << cells[i] << std::endl;
ut=cells[i];
}
double ans = (2.0/105.0)*u-(14039/21);
LOG (INFO) <<"Battery: "<<to string(ans);

return ans;

PortResult RadixController::executeNew (char commandId, PortResult

args, int length) {
//std::cout<<"Set Delay"
mutex.lock();
PortResult bytes;
int total = 4+length; //4=sync byte,length,2 bytes for crc

bytes.resize(total); //4+3 (command length)

bytes[0] = sync byte;
bytes[1l] = length;
bytes[2] = commandId;

for (int i=0;i<length;i++) {
bytes[3+i]=args[i];
}

bytes[total-2] = 0; //crc
bytes[total-1] = 0; //crc
uintl6 t crc = CRC16 (bytes,2+length); //5 is sync byte,
command length (2 bytes together) + command length (3 bytes) = 5
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char crc 1 (uint8 t) (crc&Oxff);

char crc m = (uint8 t) (crc>>8);
bytes[total-2] = crc 1;
bytes[total-1] = crc m;

try{
port.write (bytes);
port.flush();
}
catch(...){
LOG (WARNING)<<"Error while writing!";
mutex.unlock () ;
PortResult emptyData = {};
return emptyData;
}
//const char* m = "Sleeping for 2200 ms";
//std::cout<<m<<std::end;
PortResult readedData;
readedData.resize (total);
try{
port.read (readedData, total);
}
catch(...){
LOG (WARNING)<<"Error while writing!";
mutex.unlock () ;
PortResult emptyData = {};
return emptyData;

}

//LOG (INFO) << (readedData.toHex () .toStdString().c _str());
//gDebug () << readedData.toHex () ;

mutex.unlock () ;

return readedData;

//TODO: get the result
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PortResult RadixController::StartXRay () {
LOG (INFO) << ("Start XRAY");

return executeNew (Cmd StartXRay, false);

PortResult RadixController::StopXRay () {

return executeNew (Cmd StopXRay, true) ;

PortResult RadixController: :PowerOff () {
return executeNew (Cmd PowerOffl, false);

}

#pragma once

#ifndef RADIX H

#define RADIX H

#include <iostream>
#include <QMutex>

#include <serial/serial.h>
//for sleep

#include <chrono>

#include <thread>

typedef std::vector<uint8 t> PortResult;

//Change byteorder https://stackoverflow.com/a/2637138
/*
int getByteorder () {

volatile uint32 t 1=0x01234567;

// return 0 for big endian, 1 for little endian.

return (*((uint8 t*) (&1))) == 0x67;

*/

//Radix uses little-endian
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//typedef void ExecutionResult;

//char sync byte = 0x55;

#define sync byte 0x55

#define RADIX NO ERROR 0
#define RADIX PORTS NOT FOUND ERROR 1
#define RADIX CONNECTION ERROR 2

//const int Cmd PwCFG = 0x05; ?2°?°?

const int Cmd ReadBattery = 0x06; //XRAY GET BATT
const int Cmd SetVoltage = 0x07;

const int Cmd SetFrequence = 0x08;

const int Cmd SetDelay = 0x09;

const int Cmd SetImpulse = 0x0A;

const int Cmd StartXRay = 0x0B;

const int Cmd StopXRay = 0x0C;

//const int Cmd ReadTemperature

const char Cmd PowerOffl = 0x0D;

const int Cmd SetPin = O0xO0E; //XRAY PIN CFG
const int Cmd Sensors = 0x0F; //Temperature??
const int Cmd RequestLog = 0x10;

/* 227

0x17;

const byte SAVE TO FLASH
const byte CMD EXTERNAL TRIGGER CFG = 0x30;
const byte CMD XRAY GEN CONTINUES = 0x31;
const byte CMD PULSES TOTAL = 0x32;

*/

const int Err NotImplementedl = 0x81;
const int Err CRC = 0x82;
const int Err InvalidParam = 0x83;

const int Err Ok = OxAA;

uintl6 t CRC16 (PortResult data, int length);
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void TRACEL (const char* x);

/**

* \brief Kom, ymnpapBisgiommii pPaguKCOM

* Peanm3yeTcsda NaTTEPH CUHIJITOH, CM. MeTon getlInstance
* CpmeJjylaHn C noMmombio OmbiamoTexm serial

* \note IloToxkOOE30MACHHIM: BHYTPU MBIOTEKC

* \author Mapar Haraes

* DTOT KJIAaCC IIO3BOJLEeT yNPaBJATH PaIMKCOM — IIOCEUIATE €My KOMAaHIE

M II0JIy4daTb pPe3yJibTaT.

*/

typedef struct radixconfig {
int minVoltage;
int maxVoltage;

} radixconfig s;

class RadixController({
private:

radixconfig s rconf;

QMutex mutex; ///< MBOTEKC, 3alMIALIMNA OTIPABKY KOMAaHII
serial::Serial port; ///< mopr, Ha koTopoM "BUCHUT" pamuKC

static RadixController* instance; ///< cTaTMUeCcKMI OBBEKT

KJIlacca
RadixController () ;

public:

int voltage,time,impulse, freq; ///< akTyaJibHEE SBHAUEHUS

napaMeTpoB
~RadixController () ;
int error; ///< moje, ONUCHBaplee MNOCJISIOHID OLMOKY
/**
* MeTonm mocTylna K ODOBEKTY
* \return CraTmueckmiti oObeKT kJjlacca RadixController
*/

static RadixController* getInstance();
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PortResult exp();
/**
* BoszppamaeT BpeMd 3KCIO3UULUUM B MC

* \note OYHKIMIO MOXHO BHS3HEHBATL TOJIBKO IIOCJIE YCTAHOBKM

napamMeTpos!

* JHaye BO3MOXHO MCKJmoueHue (meseHue Ha 0)

* \return Oxcnosmumsa (MMIIYJIbCE/4YacToTa)

*/

int getExpoTime () ;

VAE:

* IonyuaeT 3apan OaTapewn

* \return sBapsan OaTapem B HOPOLEHTax

*/

double ReadBattery();

VAE:

* YcTaHaBJIMBAET HAIPAXEHUE

* \param[in] voltage HampsxeHume B kB or 30 mo 150
* \return OrTBeT pammuxca B BMOe vector<uin8 t>
*/

PortResult SetVoltage (intl6 t voltage);

VAE:

* YCTaHaBIMBAET 3alePXKy

* \param[in] time 3anmepxka oT 2cC

* \return OrTBeT pammuxca B BMOe vector<uin8 t>
*/

PortResult SetDelay(intl6 t time);

VAE:

* YCTaHaBJIMBAET KOJI-BO VMIIYJIECOB

* \param[in] impulse XOJI-BO MMIIYJIECOB

* \return OrTBeT pammuxca B BMOe vector<uin8 t>
*/

PortResult SetImpulse (intl6 t impulse);

VAE:

* YCcTaHaBIMBAET YaCTOTY

* \param[in] freq Yacrora B I

* \return OrTBeT pammuxca B BMOe vector<uin8 t>
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*/

PortResult SetFrequence (intl6 t freq);

/**

* 3BanyckaeT I'€Hepaluo

* \warning YBemurechb B OTCYTCTBUM Jiomei nobiamsocTu!

* \note OTBeT - 3aIJlyllka, T.K MHE HE MOXEM XIOATb I[IOJIyUEHMS
IaHHBIX

* \return OrTBeT pamuxca B BMOe vector<uin8 t>

*/

PortResult StartXRay():;

/**

* OcTaHaBJIMBAET I'€HEpPaLUK

* \note KoMaHIa MCIOJIL3YETCS TOJILKO IJis NPEeNOTBPAalleHUS aBapuu

* T'eHepauusa NpekKpalmaeTcsa cama

* \return OrTBeT pamuxca B BMOe vector<uin8 t>

*/

PortResult StopXRay () ;

/**

* BeIKJIOUaET paiukc

* \return Bo3BpamaeMoe SBHaUEHME OTCYTCTBYET

*/

PortResult PowerOff ();

/**

* IloceulaeT KOMaHINy pPaluKCy

* \note IloTokoBGe30MnacHas: BHYTPU MBIOTEKC

* \param[in] commandId id xoMaHIH (YMCIIO)

* \param[in] args ApTyMEHTH - MaCCMUB OauT

* \param[in] length koJI-BO apryMeHTOB

* \return OrTBeT pammuxca B BMOe vector<uin8 t>

*/

PortResult executeNew (char commandId, PortResult args, int
length) ;

/**

* IlocelaeT palMKCy KOMaHIy IJjuHOM 1 OamuT

* \param[in] commandId id xoMaHIH (YMCIIO)

* \param[in] uMTaThL IaHHBIE UM HET
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* \note Mel He umMTaeM OTBET paIaMKCa KOTHa 3alyCKaeM I'eHepaluo
* \return OrTBeT pamuxca B BMOe vector<uin8 t>
*/
PortResult executeNew (char commandId, bool readData);
i
fendif
#include "dcmtk/ofstd/offile.h"
#include "dcmtk/dcmdata/dcfilefo.h" //DcmFileFormat
#include <dcmtk/dcmimgle/dcmimage.h> //DicomImage
#include <dcmtk/dcmdata/libi2d/i2d.h>
#include "dcmtk/dcmdata/libi2d/i2dplsc.h"
#include "dcmtk/dcmdata/libi2d/i2djpgs.h™ //JpegSource
#include "dcmtk/dcmijpeg/dipijpeg.h" //DidpegPlugin
#include <dcmtk/dcmdata/dctk.h> //defines like DCM PixelData
//#include <dcmtk/dcmdata/libi2d/i2djpgs.h>
#include <QDir>
#include <thirdparty/easylogging++.h>
#include <Windows.h>

#include "utils.h"

bool dcm2jpg(string dicomPath, string saveAs) {
LOG (INFO) <<"dcm2img: "<<dicomPath<<" "<<saveAs;

DcmFileFormat fileformat;

const char * fname dicomPath.c str();

fileformat.loadFile (fname) ;

OFCondition status

DcmDataset *dataset;

dataset = fileformat.getDataset ()

//dataset-
>putAndInsertString (DCM PhotometricInterpretation, "MONOCHROME2") ;

if (!status.good()) return false;

LOG (INFO) <<"before complain";

DicomImage 1NewlImg (dataset, dataset->getOriginalXfer());

1NewImg.setMinMaxWindow (0); //NOTE: Enable minmax

//1NewImg.writePng (&savelAs[0]);

DiJPEGPlugin *plugin = new DiJPEGPlugin();

unsigned int opt quality = 100;//default value is 90

Jluct

[II'Y1.090501.13.001 I13 140

W3m. | Jluct | Ne nokym. [onmucn Hata




plugin->setQuality (opt quality);
INewImg.writePluginFormat (plugin, saveAs.c _str());
LOG (INFO) <<"after";

return true;

bool img2dcm(string input, string output) {

LOG (INFO) <<"img2dcm: "<<input<<" "<<output;

Image2Dcm 12d;

OFCondition cond;

I2DImgSource* inputPlug = new I2DJpegSource();

//12DImgSource* inputPlug = new I2DJpgSource () ;

//see
https://github.com/InsightSoftwareConsortium/DCMTK/blob/master/dcm

data/apps/img2dcm.cc#L480

I2DOutputPlug* outPlug = new I2DOutputPlugSC(); //legacy
plugin
inputPlug->setImageFile (&input[0]); // we are guaranteed to

have at least one input file

E TransferSyntax writeXfer; //FIXME

DcmDataset* resultDset = NULL;

cond = i2d.convertFirstFrame (inputPlug, outPlug, 1,
resultDset, writeXfer);

if (cond.bad()) {

return false;

}

DcmFileFormat dcmff (resultDset);

cond = dcmff.saveFile (output.c str(), writeXfer,
EET ExplicitLength, EGL recalcGL, EPD noChange,
OFstatic cast (Uint32, 0), OFstatic cast(Uint32, 0),
EWM fileformat);

string command = "gdcmconv --raw " + output + " " + output;

WinExec (command.c str(),SW HIDE); //FIXME: dirty hack

return cond.good();
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string getDcmFromImgPath (string path) {
string dicomPath =
changeExtension (path,"dcm"); //.converted/1l.dcm
string converted = ".converted/";
int index = dicomPath.find(converted);
dicomPath=dicomPath.replace (index, converted.size(),"");

return dicomPath;

QString getDcmFromImgPath (QString path) {
QString dicomPath = path.replace(".converted","");
dicomPath = changeExtension (dicomPath, "dcm");

return dicomPath;

std::string changeExtension(std::string filename, std::string ext)

{

return filename.substr (0, filename.find last of ('.')+1l)text;

QString changeExtension (QString filename, QString ext) {

return filename.mid (0, filename.lastIndexOf('."')+1l)+ext;

QString appendPath (const QString& pathl, const QStringé& path2) {
return QDir::cleanPath(pathl + '/' + path2);

}
#ifndef UTILS1 H
#define UTILS1 H

#include <string>

#include <QString>

using std::string;

bool dcm2jpg(string dicom path, string saveAs);
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bool img2dcm(string input, string output);

QString getDcmFromImgPath (QString path);

string getDcmFromImgPath (string path);

string changeExtension(string filename, string ext);
QString changeExtension (QString filename, QString ext);

QString appendPath (const QString& pathl, const QStringé& path2);

#fendif

#include "RHardware.h"

RHardware: :RHardware (QWidget *parent) : QWidget (parent)
{
setupUi (this) ;

void RHardware: :setupUi (QWidget *RHardware)

{
if (RHardware->objectName () .isEmpty())

RHardware->setObjectName (QString: :fromUt£f8 ("RHardware")) ;

RHardware->resize (260, 1069);
RHardware->setMinimumSize (QSize (260, 600));
RHardware->setMaximumSize (QSize (260, 16777215));
RHardware->setStyleSheet (QString: :fromUtf8 ("*{\n"

background-

color: #212121;\n"

border-radius:

10px; \n"
" font-size:1l4dpx;
\n"
" font-family:
Arial;\n"
" color: #CFCFCF;
\n"
"I\n"
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solid #ccc;\n"

n\nn

"QSpinBox {\n"

border: Opx

background-

color: #313131;\n"

" border-radius:
10px; \n"

" color:#CFCFCEF;
\n"

" padding: 0Opx
10px; \n"

"I\n"

"QSpinBox: :up-
button, QSpinBox::down-button {\n"

" width: 0; \n"

" height: 0;\n"

" border: none;
\n"

" background:
transparent; \n"

"I\n"

m\n"

"QSpinBox: :up-
button: :down-arrow {\n"

" content: \"\";
\n"

"I\n"

m\n"

"QSpinBox: :down-
button: :down-arrow {\n"

" content: \"\";
\n"

"I\n"

m\n"

"QPushButton({
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\n"

color:#313131;\n"

\nn

\n"

color:#4A4RA40;\n"

\nn

"QSplitter::handle:horizontal {\n"

color: #4A4A4A; \n"

"QSplitter::handle:vertical {\n"

color: #4RA4R4AA;\n"

\nn

#impCtrlWidget, #freqCtrlWidget, #de"

" background-

" color:#CFCFCF;

1] } \nn

n\nn

"QToolButton{

" background-

" color:#CFCFCF;

1] } \nn

n\nn

n\nn

" background-
" width: 2px;\n"
1] } \nn

n\nn

" background-
" height: 2px;
1] } \nn

n\nn

n\nn
"#vtgCtrlWidget,

"layCtrlwWidget{\n"

" background-
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color: #313131;\n"

"} \n"
m\n"
m\n"
"#vtgUnitLabel,
#impUnitLabel, #freqUnitLabel, #delayUnitLabel {\n"
" background-
color:transparent; \n"
"} \n"
m\n"
"QLabel {\n"
" font-
weight:bold; \n"
"} \n"
"))
verticallayout = new QVBoxLayout (RHardware) ;
verticallLayout-

>setObjectName (QString: :fromUtf8 ("verticallLayout"));
verticallayout->setContentsMargins (10, 10, 10, 10);
splitter = new QSplitter (RHardware);

splitter->setObjectName (QString::fromUtf8 ("splitter"));

splitter->setOrientation (Qt::Vertical);
voltageWidget = new QWidget (splitter);
voltageWidget-
>setObjectName (QString: :fromUtf8 ("voltageWidget")) ;
voltageWidget->setMinimumSize (QSize (0, 100));
voltageWidget->setMaximumSize (QSize (16777215, 100));
verticallLayout 2 = new QVBoxLayout (voltageWidget) ;
verticallLayout 2->setSpacing(10);
verticalLayout 2-
>setObjectName (QString: :fromUtf8 ("verticalLayout 2"));
verticallLayout 2->setContentsMargins (0, 10, 0, 10);
vtgLabel = new QLabel (voltageWidget) ;

vtgLabel->setObjectName (QString: :fromUtf8 ("vtgLabel"));

verticalLayout 2->addWidget (vtgLabel) ;
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vtgCtrlWidget = new QFrame (voltageWidget) ;
vtgCtrlWidget-

>setObjectName (QString: :fromUtf8 ("vtgCtrlWidget")) ;
vtgCtrlWidget->setMinimumSize (QSize (50, 50));
vtgCtrlWidget->setMaximumSize (QSize (16777215, 50));
horizontalLayout 2 = new QHBoxLayout (vtgCtrlWidget);
horizontalLayout 2-

>setObjectName (QString: :fromUtf8 ("horizontalLayout 2"));
horizontalLayout 2->setContentsMargins(0, 0, 0, 0);
vtgSpinBox = new QSpinBox (vtgCtrlWidget) ;
vtgSpinBox->setObjectName (QString::fromUtf8 ("vtgSpinBox")) ;
vtgSpinBox->setMinimumSize (QSize (80, 30));
vtgSpinBox—->setMaximumSize (QSize (80, 30));
vtgSpinBox->setMaximum (10000) ;

horizontalLayout 2->addWidget (vtgSpinBox) ;

vtgUnitLabel = new QLabel (vtgCtrlWidget) ;
vtgUnitLabel-
>setObjectName (QString: :fromUtf8 ("vtgUnitLabel")) ;
vtgUnitLabel->setMinimumSize (QSize (35, 30));
vtgUnitLabel->setMaximumSize (QSize (35, 30));

horizontalLayout 2->addWidget (vtgUnitLabel) ;

vtgDecreaseBtn = new QToolButton (vtgCtrlWidget) ;

vtgDecreaseBtn-
>setObjectName (QString: :fromUtf8 ("vtgDecreaseBtn"));

vtgDecreaseBtn->setMinimumSize (QSize (30, 30));

vtgDecreaseBtn->setMaximumSize (QSize (30, 30));

horizontalLayout 2->addWidget (vtgDecreaseBtn);

impIncreaseBtn = new QToolButton (vtgCtrlWidget) ;

impIncreaseBtn-
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>setObjectName (QString: :fromUtf8 ("impIncreaseBtn"));
impIncreaseBtn->setMinimumSize (QSize (30, 30));

impIncreaseBtn->setMaximumSize (QSize (30, 30));

horizontalLayout 2->addWidget (impIncreaseBtn);

verticallLayout 2->addWidget (vtgCtrlWidget);

splitter->addWidget (voltageWidget) ;
impWidget = new QWidget (splitter);
impWidget->setObjectName (QString::fromUtf8 ("impWidget")) ;
impWidget->setMinimumSize (QSize (0, 100));
impWidget->setMaximumSize (QSize (16777215, 100));
verticallLayout 3 = new QVBoxLayout (impWidget) ;
verticallLayout 3->setSpacing(10);
verticalLayout 3-
>setObjectName (QString: :fromUtf8 ("verticalLayout 3"));
verticallLayout 3->setContentsMargins (0, 10, 0, 10);
impLabel = new QLabel (impWidget) ;
implabel->setObjectName (QString: :fromUtf8 ("impLabel")) ;

verticallLayout 3->addWidget (impLabel) ;

impCtrlWidget = new QFrame (impWidget) ;
impCtrlWidget-

>setObjectName (QString: :fromUtf8 ("impCtrlWidget")) ;
impCtrlWidget->setMinimumSize (QSize (50, 50));
impCtrlWidget->setMaximumSize (QSize (16777215, 50));
horizontalLayout 4 = new QHBoxLayout (impCtrlWidget);
horizontalLayout 4->setSpacing(10);
horizontalLayout 4-

>setObjectName (QString: :fromUtf8 ("horizontalLayout 4"));
horizontalLayout 4->setContentsMargins (0, 0, 0, 0);
impSpinBox = new QSpinBox (impCtrlWidget) ;
impSpinBox->setObjectName (QString: :fromUtf8 ("impSpinBox") ) ;
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impSpinBox->setMinimumSize (QSize (80, 30));
impSpinBox->setMaximumSize (QSize (80, 30));

impSpinBox->setMaximum (10000) ;

horizontalLayout 4->addWidget (impSpinBox) ;

impUnitLabel = new QLabel (impCtrlWidget) ;
impUnitLabel-

>setObjectName (QString: :fromUtf8 ("impUnitLabel")) ;

impUnitLabel->setMinimumSize (QSize (35, 0));
impUnitLabel->setMaximumSize (QSize (35, 16777215));

horizontalLayout 4->addWidget (impUnitLabel) ;

impDecreaseBtn = new QToolButton (impCtrlWidget) ;

impDecreaseBtn-

>setObjectName (QString: :fromUtf8 ("impDecreaseBtn")) ;

impDecreaseBtn->setMinimumSize (QSize (30, 30));

impDecreaseBtn->setMaximumSize (QSize (30, 30));

horizontalLayout 4->addWidget (impDecreaseBtn);

impIncreaseBtn 2 = new QToolButton (impCtrlWidget);

impIncreaseBtn 2-

>setObjectName (QString: :fromUtf8 ("impIncreaseBtn 2"));

impIncreaseBtn 2->setMinimumSize (QSize (30, 30));

impIncreaseBtn 2->setMaximumSize (QSize (30, 30));

horizontalLayout 4->addWidget (impIncreaseBtn 2);

verticallLayout 3->addWidget (impCtrlWidget) ;

splitter->addWidget (impWidget) ;
fregWidget = new QWidget (splitter);
fregWidget->setObjectName (QString: :fromUtf8 ("fregWidget")) ;
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fregWidget->setMinimumSize (QSize (0, 100));
fregWidget->setMaximumSize (QSize (16777215, 100));
verticallLayout 4 = new QVBoxLayout (freqWidget) ;
verticallLayout 4->setSpacing(10);
verticalLayout 4-
>setObjectName (QString: :fromUtf8 ("verticalLayout 4"));
verticallLayout 4->setContentsMargins (0, 10, 0, 10);
fregLabel = new QLabel (fregWidget) ;
freglLabel->setObjectName (QString::fromUtf8 ("freqgLabel")) ;

verticalLayout 4->addWidget (fregLabel);

fregCtrlWidget = new QFrame (freqWidget) ;
freqCtrlWidget-

>setObjectName (QString: :fromUtf8 ("fregCtrlWidget"));
fregCtrlWidget->setMinimumSize (QSize (50, 50));
fregCtrlWidget->setMaximumSize (QSize (16777215, 50));
horizontalLayout 3 = new QHBoxLayout (fregCtrlWidget) ;
horizontalLayout 3->setSpacing(10);
horizontalLayout 3-

>setObjectName (QString: :fromUtf8 ("horizontalLayout 3"));
horizontalLayout 3->setContentsMargins (0, 0, 0, 0);
fregSpinBox = new QSpinBox (freqCtrlWidget) ;
fregSpinBox->setObjectName (QString: :fromUtf8 ("fregSpinBox")) ;
fregSpinBox->setMinimumSize (QSize (80, 30));
fregSpinBox->setMaximumSize (QSize (80, 30));

fregSpinBox->setMaximum (10000) ;

horizontalLayout 3->addWidget (fregSpinBox) ;

freqgUnitLabel = new QLabel (freqCtrlWidget);
freqUnitLabel-
>setObjectName (QString: :fromUtf8 ("freqUnitLabel"));
freqgUnitLabel->setMinimumSize (QSize (35, 0));
freqgqUnitLabel->setMaximumSize (QSize (35, 16777215));
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horizontalLayout 3->addWidget (freqUnitLabel);

fregDecreaseBtn = new QToolButton (freqCtrlWidget) ;

fregDecreaseBtn-
>setObjectName (QString: :fromUtf8 ("fregDecreaseBtn") ) ;

fregDecreaseBtn->setMinimumSize (QSize (30, 30));

fregDecreaseBtn->setMaximumSize (QSize (30, 30));

horizontalLayout 3->addWidget (fregDecreaseBtn) ;

fregIncreaseBtn = new QToolButton (freqCtrlWidget) ;

fregIncreaseBtn-
>setObjectName (QString: :fromUtf8 ("fregIncreaseBtn"));

freglncreaseBtn->setMinimumSize (QSize (30, 30));

freglncreaseBtn->setMaximumSize (QSize (30, 30));

horizontalLayout 3->addWidget (fregIncreaseBtn);

verticallLayout 4->addWidget (freqgCtrlWidget) ;

splitter->addWidget (freqWidget) ;
delayWidget = new QWidget (splitter);
delayWidget->setObjectName (QString::fromUtf8 ("delayWidget"));
delayWidget->setMinimumSize (QSize (0, 100));
delayWidget->setMaximumSize (QSize (16777215, 100));
verticallLayout 6 = new QVBoxLayout (delayWidget);
verticallLayout 6->setSpacing(10);
verticalLayout 6-
>setObjectName (QString: :fromUtf8 ("verticalLayout 6"));
verticallayout 6->setContentsMargins (0, 10, 0, 10);
delayLabel = new QLabel (delayWidget) ;
delaylLabel->setObjectName (QString: :fromUtf8 ("delayLabel")) ;

verticallLayout 6->addWidget (delayLabel);
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delayCtrlWidget = new QFrame (delayWidget) ;
delayCtrlWidget-

>setObjectName (QString: :fromUtf8 ("delayCtrlWidget")) ;
delayCtrlWidget->setMinimumSize (QSize (50, 50));
delayCtrlWidget->setMaximumSize (QSize (16777215, 50));
horizontalLayout 5 = new QHBoxLayout (delayCtrlWidget) ;
horizontalLayout 5->setSpacing(10);
horizontalLayout 5-

>setObjectName (QString: :fromUtf8 ("horizontalLayout 5"));
horizontalLayout 5->setContentsMargins (0, 0, 0, 0);
delaySpinBox = new QSpinBox (delayCtrlWidget);
delaySpinBox-

>setObjectName (QString: :fromUtf8 ("delaySpinBox")) ;
delaySpinBox->setMinimumSize (QSize (80, 30));
delaySpinBox->setMaximumSize (QSize (80, 30));
delaySpinBox->setMaximum (10000) ;

horizontalLayout 5->addWidget (delaySpinBox) ;

delayUnitLabel = new QLabel (delayCtrlWidget);
delayUnitLabel-
>setObjectName (QString: :fromUtf8 ("delayUnitLabel"));
delayUnitLabel->setMinimumSize (QSize (35, 0));
delayUnitLabel->setMaximumSize (QSize (35, 16777215));

horizontalLayout 5->addWidget (delayUnitLabel);
delayDecreaseBtn = new QToolButton (delayCtrlWidget) ;
delayDecreaseBtn-
>setObjectName (QString: :fromUtf8 ("delayDecreaseBtn")) ;
delayDecreaseBtn->setMinimumSize (QSize (30, 30));
delayDecreaseBtn->setMaximumSize (QSize (30, 30));

horizontalLayout 5->addWidget (delayDecreaseBtn);

delayIncreaseBtn = new QToolButton (delayCtrlWidget) ;

[II'Y1.090501.13.001 I13

W3m. | Jluct | Ne nokym. [onmucn Hata

Jluct

152




delayIncreaseBtn-
>setObjectName (QString: :fromUtf8 ("delayIncreaseBtn"));
delayIncreaseBtn->setMinimumSize (QSize (30, 30));

delayIncreaseBtn->setMaximumSize (QSize (30, 30));

horizontalLayout 5->addWidget (delayIncreaseBtn);

verticallLayout 6->addWidget (delayCtrlWidget);

splitter->addWidget (delayWidget) ;
panelSettingWidget = new QWidget (splitter);
panelSettingWidget-
>setObjectName (QString: :fromUtf8 ("panelSettingWidget"));
panelSettingWidget->setMinimumSize (QSize (0, 100));
panelSettingWidget->setMaximumSize (QSize (16777215, 100));
verticallLayout 8 = new QVBoxLayout (panelSettingWidget);
verticallLayout 8->setSpacing(10);
verticalLayout 8-
>setObjectName (QString: :fromUtf8 ("verticalLayout 8"));
verticallLayout 8->setContentsMargins (0, 10, 0, 10);
flatPanellabel = new QLabel (panelSettingWidget) ;
flatPanellabel-
>setObjectName (QString: :fromUtf8 ("flatPanellabel")) ;
QFont font;
font.setFamily (QString::fromUtf8 ("Arial"));
font.setBold(true);
font.setWeight (75);
flatPanellabel->setFont (font) ;

verticallLayout 8->addWidget (flatPanelLabel) ;

flatPanelSettingsBtn = new QPushButton (panelSettingWidget) ;
flatPanelSettingsBtn-

>setObjectName (QString: :fromUtf8 ("flatPanelSettingsBtn"));
flatPanelSettingsBtn->setMinimumSize (QSize (200, 40));
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flatPanelSettingsBtn->setMaximumSize (QSize (16777215,

verticallLayout 8->addWidget (flatPanelSettingsBtn);

splitter->addWidget (panelSettingWidget) ;
snapContainer = new QWidget (splitter);
snapContainer-
>setObjectName (QString: :fromUtf8 ("snapContainer"));
verticallLayout 7 = new QVBoxLayout (snapContainer);
verticalLayout 7-
>setObjectName (QString: :fromUtf8 ("verticalLayout 7"));
verticallLayout 7->setContentsMargins (0, 10, -1, 10);
verticalSpacer = new QSpacerItem(20, 181,

QSizePolicy::Minimum, QSizePolicy::Expanding);

verticallLayout 7->addItem(verticalSpacer);

makeSnapshootBtn = new QPushButton (snapContainer);

makeSnapshootBtn-
>setObjectName (QString: : fromUtf8 ("makeSnapshootBtn") ) ;

makeSnapshootBtn->setMinimumSize (QSize (200, 40));

40));

makeSnapshootBtn->setMaximumSize (QSize (16777215, 40));

verticallLayout 7->addWidget (makeSnapshootBtn);

splitter->addWidget (snapContainer) ;

verticallayout->addWidget (splitter);

retranslateUi (RHardware) ;

QObject::connect (vtgDecreaseBtn, SIGNAL (clicked()),
vtgSpinBox, SLOT (stepDown()));

QObject::connect (impIncreaseBtn, SIGNAL (clicked()),
vtgSpinBox, SLOT (stepUp())):

QObject::connect (impDecreaseBtn, SIGNAL (clicked()),
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impSpinBox, SLOT (stepDown ()));

QObject::connect (impIncreaseBtn 2, SIGNAL(clicked()),
impSpinBox, SLOT (stepUp())):;

QObject: :connect (fregDecreaseBtn, SIGNAL(clicked()),
fregSpinBox, SLOT (stepDown()))

QObject::connect (fregIncreaseBtn, SIGNAL(clicked()),
fregSpinBox, SLOT (stepUp()));

QObject::connect (delayDecreaseBtn, SIGNAL (clicked()),
delaySpinBox, SLOT (stepDown ()));

QObject::connect (delayIncreaseBtn, SIGNAL (clicked()),
delaySpinBox, SLOT (stepUp())):

QMetaObject: :connectSlotsByName (RHardware) ;

void RHardware::retranslateUi (QWidget *RHardware)
{

RHardware-
>setWindowTitle (QCoreApplication::translate ("RHardware", "Form",
nullptr));

vtgLabel->setText (QCoreApplication: :translate ("RHardware",
"\320\235\320\260\320\277\321\200\321\217\320\266\320\265\320\275\
320\270\320\265", nullptr));

vtgUnitLabel->setText (QCoreApplication::translate ("RHardware",
"kB", nullptr));

vtgDecreaseBtn-
>setText (QCoreApplication: :translate ("RHardware", "<", nullptr));

impIncreaseBtn-
>setText (QCoreApplication: :translate ("RHardware", ">", nullptr));

impLabel->setText (QCoreApplication: :translate ("RHardware",
"\320\230\320\274\320\277\321\203\320\273\321\214\321\201\321\213"
, nullptr));

impUnitLabel->setText (QCoreApplication::translate ("RHardware",
"\320\230\320\274\320\277", nullptr));

impDecreaseBtn-

>setText (QCoreApplication: :translate ("RHardware", "<", nullptr));
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impIncreaseBtn 2-
>setText (QCoreApplication: :translate ("RHardware", ">", nullptr));
freglLabel->setText (QCoreApplication: :translate ("RHardware",
"\320\247\320\260\321\201\321\202\320\276\321\202\320\260",
nullptr));
freqUnitLabel-
>setText (QCoreApplication::translate ("RHardware",
"\320\223\321\206", nullptr));
fregDecreaseBtn-
>setText (QCoreApplication::translate ("RHardware", "<", nullptr));
fregIncreaseBtn-
>setText (QCoreApplication::translate ("RHardware", ">", nullptr));
delayLabel->setText (QCoreApplication::translate ("RHardware",
"\320\227\320\260\320\264\320\265\321\200\320\266\320\272\320\260"
, nullptr));
delayUnitLabel-
>setText (QCoreApplication: :translate ("RHardware",
"\321\201\320\265\320\272", nullptr));
delayDecreaseBtn-
>setText (QCoreApplication: :translate ("RHardware", "<", nullptr));
delayIncreaseBtn-
>setText (QCoreApplication: :translate ("RHardware", ">", nullptr));
flatPanellabel-
>setText (QCoreApplication::translate ("RHardware",
"\320\237\320\273\320\276\321\201\320\272\320\276\320\277\320\260\
320\275\320\265\320\273\321\214\320\275\321\213\320\271
\320\264\320\265\321\202\320\265\320\272\321\202\320\276\321\200",
nullptr));
flatPanelSettingsBtn-
>setText (QCoreApplication::translate ("RHardware",
"\320\235\320\260\321\201\321\202\321\200\320\276\320\271\320\272\
320\270
\320\277\320\276\320\264\320\272\320\273\321\216\321\207\320\265\3
20\275\320\270\321\217", nullptr));
makeSnapshootBtn-

>setText (QCoreApplication: :translate ("RHardware",
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"\320\241\320\264\320\265\320\273\320\260\321\202\321\214
\321\201\320\275\320\270\320\274\320\276\320\272", nullptr));
}

#include "components/RManipulations.h"

#include <Magick++.h>

#include "src/ImgLibrary.h"

#include "RChanger.h"

#include "RExaminationMain.h"

#include "screens/examination screen.h"

#include "thirdparty/easylogging++.h"

RManipulations::RManipulations (QWidget *parent) : QWidget (parent)

{
setupUi (this) ;

connect (rotateBtn, &QPushButton: :released, this, [] () {

LOG (INFO) <<"Rotating...";

RExaminationViewer* element =
RExaminationViewer::getSelectedWidget () ;

QString imagePath = element->getImagePath () ;

ImgLibrary* imgTool = ImgToolsManager::getInstance()-
>get (imagePath) ;

imgTool->rotate (-90) ;

element->reloadImage () ;

1)

connect (verticalFlipBtn, &QPushButton: :released, this, [] () {
LOG (INFO) <<"Vertical flip";
RExaminationViewer* element =
RExaminationViewer: :getSelectedWidget () ;
QString imagePath = element->getImagePath () ;
ImgLibrary* imgTool = ImgToolsManager::getInstance()-
>get (imagePath) ;
imgTool->vertical () ;

element->reloadImage () ;
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1)

connect (hotizontalFlipBtn, &QPushButton: :released, this, [] () {

LOG (INFO) <<"Horizontal flip...";

RExaminationViewer* element =
RExaminationViewer: :getSelectedWidget () ;

QString imagePath = element->getImagePath () ;

ImgLibrary* imgTool = ImgToolsManager::getInstance()-
>get (imagePath) ;

imgTool->horizontal () ;

element->reloadImage () ;

1)

connect (colorInverseBtn, &QPushButton: :released, this, [] () {

LOG (INFO) <<"Inverting...";

RExaminationViewer* element =
RExaminationViewer: :getSelectedWidget () ;

QString imagePath = element->getImagePath () ;

ImgLibrary* imgTool = ImgToolsManager::getInstance()-
>get (imagePath) ;

imgTool->invertColors () ;

element->reloadImage () ;

1)

connect (cancelBtn, &QPushButton: :released, this, [] () {
LOG (INFQO) <<"Cancel all";
RExaminationViewer* element =
RExaminationViewer: :getSelectedWidget () ;
QString imagePath = element->getImagePath () ;
ImgLibrary* imgTool = ImgToolsManager::getInstance()-
>get (imagePath) ;
imgTool->undoAll () ;
element->reloadImage () ;
});
}

//report.exe Ha Golang:
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package main

impo

type

type

type

func

rt (
"OS"
"encoding/Jjson"

"w fmt "w

"github.com/fumiama/go-docx"

ExaminationType struct {
ImagesCount int

Patient string

Doctor string

Dose floato64

PatologyType struct {
Type string
Location string

Args []string

BiradsType struct {
Examination ExaminationType
Indication string

Density string

Patologies []PatologyType
BiradsNumber string

Conclusion string

readJdSON (data *BiradsType) {
f, err := 0s.0pen("go.json")
if err !'= nil {

fmt.Println(err)
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}
defer f.Close()

err = json.NewDecoder (f) .Decode (&data)
if err !'= nil {

fmt.Println(err)
}
fmt.Println(data.Indication)
//fmt.Printf ("%$+v", data)

func main () {
var data BiradsType
readJSON (&data)

w := docx.New().WithDefaultTheme () .WithA4Page ()
//3arosoBok
paral := w.AddParagraph()

paral .AddText ("Mammorpadma") .Size ("24")

//Anpec

para?2 := w.AddParagraph().Justification("center")

para2.AddText ("I'BY3 «KnumHmueckad OoJsbHMIIa N 6 mMmeHu I'. A.
BaxapbuHa»\n") .Size ("24")

para2.AddText (" 440071, r. Ileusza, yxan. Cracoma, 7, Tea. +7
(8412) 98-45-25\n") .Size("24")

para?2.AddText (" Mammorpadmsa\n") .Size ("24") .Bold()

//OCHOBHasA 4YacTb

para3 := w.AddParagraph() .Justification("left")

para3.AddText ("Homep wmccienoBaumsa 0004702832\n") .Size ("24")

para3.AddText ("ODaTta uccraenoBaHusa 25.03.2025
21:30\n") .Size ("24")

para3.AddText ( fmt.Sprintf ("cneumanmuct
$s\n",data.Examination.Doctor) ) .Size("24")

para3.AddText ("OMO IHaumenTa ") .Bold() .Size("24")

para3.AddText (data.Examination.Patient) .Size ("24")

para3.AddText ("\nllapaMeTpel PEHTTEHOBCKOTO

nccienopaHmua\n") .Bold () .Size ("24")
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para3.AddText ( fmt.Sprintf ("KommuecTBO CHMMKOB: %d, Ho3a

obnyuenus (M3B) %f\n", data.Examination.ImagesCount,

data.Examination.Dose) ) .Size("24")

para3.AddText ("llpoTokos mccyaenmorauma\n") .Bold () .Size ("24")
//
parad := w.AddParagraph() .Justification("left")
parad.AddText ("Onucauue:\n") .Bold () .Size ("24")
description:=fmt.Sprintf ("CrpykTypa: %s'", data.density)
for , patology := range data.patologies ({

ptype := patology.type

switch ptype {

case "kanpumHatT":

description+="KanbumHaT, PAaCIOJIOXEHHEN B "

}

parad.AddText ("Bakjmouenue: ") .Bold().Size ("24")
parad.AddText (data.Conclusion) .Size ("24")
parad.AddText ("\nCneumanaucT: ") .Bold().Size("24")
parad.AddText (data.Examination.Doctor) .Size ("24")
f, err := os.Create("generated.docx")

// save to file

if err !'= nil {

panic (err)

, err = w.WriteTo (f)
if err !'= nil {
panic (err)
}
err = f£.Close()
if err !'= nil {

panic (err)
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busHec-npoekT: [NpunoxeHne ang
aHann3a n oobpaboTKU PEHTIEHOBCKUX
CHMMKOB

BeinonHun: ctyaeHT rpynnel 20BO31 Haraes M.T.
PykosoguTensb: K.T.H, goueHT kad. BT Kapambiwesa H.C.

Cnaiin I'.1 — TeMa quniaoMHOTo NpoeKTa

> Uenb

Co3sgaHue NpunoXeHus Ans aHanusa u
06paboTKy PEHTFEHOBCKUX CHUMKOB B
YCNOBUAX POCTa MEAVNLIMHCKUX OaHHbIX
ONs yBenM4eHns Npon3BoaUTENbHOCTH
Tpyaa 1 ynpoLleHns NocTaHOBKY

anarHosa

Cnaiin I'.2 — [lenp quUNIOMHOTO MPOEKTA
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> CpaBHUTENbHbIW aHanuMs3 cyLecTBYLWMWX peLleHUn

L.

Iray IDemo - nony4eHne cHUMKOB bes
penakTMpOBaHUA W 3aKMNHYeHNA

L2

Osirix Dicom Viewer nogaepxvsaeT cozgaHue
3aKn4YeHnn, NPOCMOTP U pedakTupoBaHue
CHMMKOB, HO HET ajanTauuu nog pOCCUNCKMIA
PLIHOK U NONYYEHUA CHUMKOB

B

KeauT.MWC JNanT - poccuiickoe MO ans
co3aaHuA BpavebHbIX 3aKnUeHNiA

L

Hawe npwnoxeHue coBMeLLaeT Nnomny4YeHne u
penaKkTMpOBaHWE CHUMKORB, NOAAEPKUBAET
(hOpPMUPOBAHUE 3AKMHOMEHUIA U MNOMHOCTLIO
YUWNTLIBAET NOKamnsHble TPeboBaHUS.

Cnaiin I'.3 — AHanu3 CyIleCTBYIOUIUX PEIICHUI

> BbiGop TexHonorui pazpa6ortku: C++, Qt n
Go

C++ obecneuunsaet adpdeKkTmBHYI0 0BpaboTky Qt ncnonbayerca aAns KpoccnnatopMeHHOro
mn3obpaxeHuin 1 ynpasneHue obopygoraHnem, GUI ¢ HacTpanBaeMbIMU ANANOrOBLIMA

YTO KPUTUHHO ONA Hallero npunoXxeHus.

OkHamu, a Go oTBeYaeT 3a MoAyMb reHepauun
BpadebHbIX 3aKNYeHUIA.

Cnaiig I'.4 — Be16op TexHOI0TUI pa3pabOTKu

Wzm. | Jluer | Ne moxym. Tonnuce [Hara
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> AHanuz ueneBouv aygqUTOPUU:
crneyManuiauum u noTpebHocTH

B Fagvonor [ 1 Mammonoru Mpouue

PeweHne obecne4nsaeT NONHbIM LMKN paboTbl
Bpaya: oT nony4yeHus u o6paboTkM CHUMKa Oo

CO30aHnA 3aKn4YeHns

BoamoxHOCTbL ANs ManbiX KMMHWK MCNOMb30BaTh
pelueHue ¢ cylecTsytoLMM o6opyaoBaHuem u

C3KOHOMWTb

Cnaiig I'.5 — Ananus ueneBoi ayquropun

> Mdusnveckasa moaenb 6asbl AaHHbIX

B 6ase npegycmoTpeHsl Tabnuubl MauueHT,
O6cnepoBanue, Cepusi ¢ HEOBXOOWMbBIMU
aTpubyTamun Ansi XxpaHeHus NonHoN nHdopMaLmK.

Cnatin I.6 — ®usunueckas moaenb bJ[

Patient Study
PK Eanennu‘ INTEGER P | StwayinsanceUID | INTEGER
atienthlame TEXT ~ =
Pa FK | PanemiD INTEGER
atientSex TEXT StudyDate TEXT
PatientBirthDate | TEXT SM_",IIW TEXT
yTime X
H———— O] |ReasonForvist | TEXT
name TEXT
Series
PK | SenesinstanceliD | INTEGER
Madality TEXT
FK | StugylnstancelD INTEGER
SenesDate TEXT
SenesTime TEXT
SenesDescrippon | TEXT
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> Ouarpamma BapuaHTOB UCMNONb30BaHUA:
hPYHKLMOHANBLHOCTb CUCTEMBI S thpen chom . —

NosopoT cHmmra

< orpmese cHumka )

_ Coaganne saanmepnin - Y (—, T TR
{1, 400aBNATL =t B ——
. A . N
OHblE 3aKnN4YeHWA e / T —
spnaronarmi K o .
— e Yy 4 AoBagnewne awaTayni 2
/ - -
__ Onpegenewne xatetopun >/ - -
— — - e P
; E —=

— Robamnenne nauuenta m BA

DEBABABHAS KARHEPOBHON A

Cmaiig 1.7 — [IlmarpammMa BapuaHTOB UCITOJIb30BaHUS
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> [Ouarpamma pasBepTbiBaHUA:
KOMMOHEHThI

apXuUTeKTypa u

wdevices

wtevicen
PenTrenosckmii annapar

«0S»
Windows 10

=JSON

RadixStudio.exe

wdevices

ﬂ BertexTop

 —
Beipansaemce N0 '

Cucrema Bkntoyaet npunoxenue nog MK,
BCMOMOraTernbHOE NpUnoXeHwe ona

chopM1poBaHUS 3aKTHHYEHNIA U

PeHTreHonorn4yeckoe 060py,£|,0 BaHue

[ns cBA3n mexay NpUnoxXeHnsMu
ncnonbayetca JSON, mexxgy ob6opygoBaHvuem
- RS232 n UDP

Cnaiig 1.8 — [luarpamma pa3BepTbIBaHUS
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0bpaboTky n3obpakeHuH,

[narpamma KnaccoB: CTPYKTypa U
B3aMMOOenCTBUSA

> 3aknw4eHue

Cmaiig 19 — JInarpamma Ki1accoB

PaspaboTaHo npunoxeHue Ana spaden-
paguonoros

MoBbieHa NpoOU3BOAUTENBHOCTL Tpyaa
Bpaya

Bo3MOXHOCTU pacLuMpeHns:
- nobasneHne M B aHanus;

- HOBblE MEOWLIMHCKWE aHHOTaL K,

- PACS

Cnarin I.10 — 3akarouenue

KntoyeBble knaccbl o6ecnednsaroT

Nnonb30BaTeNbLCKUA MHTEpPdEC 1
ynpaeneHue 6a301 AaHHbIX Ans
achdeKTUBHON paboThl NPUNOXKEHNS.
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	#include <iostream> #include "database_screen.h" #include "../src/DICOMDatabase.h" #include <QJsonDocument> #include <QJsonObject> #include <QJsonArray> std::vector<Record> ParseJSon(std::vector<std::string> data){ std::vector<Record> records; for(auto jsonString: data){ QJsonDocument jsonDoc = QJsonDocument::fromJson(QByteArray::fromRawData(jsonString.c_str(), jsonString.size())); qDebug() << jsonString.data(); if (!jsonDoc.isNull()) { if (jsonDoc.isObject()) { QJsonObject jsonObj = jsonDoc.object(); Record record; // Извлекаем значения из объекта JSON и присваиваем их переменным вашей структуры Record record.naime = jsonObj["name"].toString(); record.dateChange = jsonObj["dateChange"].toString(); record.inspector = jsonObj["inspector"].toString(); record.object = jsonObj["object"].toString(); qint64 unixTime = jsonObj["unixTime"].toInt(); QDateTime dateTime; dateTime.setTime_t(unixTime); record.dateCreate = dateTime.toString("dd-MM-yyyy"); record.size = jsonObj["size"].toString(); records.push_back(record); } } } return records; } DatabaseScreen::DatabaseScreen(QWidget *parent) : QWidget(parent) { contentLayout = new QVBoxLayout(this); contentLayout->setMargin(0); // read json-manifests from from file std::vector<std::string> data; dicom_database.getDatabasesStats(data); // confert json-manifests into the structures std::vector<Record> records = ParseJSon(data); RExplorer * explorer = new RExplorer(records, this); contentLayout->addWidget(explorer); connect(explorer, &RExplorer::clickedReturnToImageViewer, this, [=](){ emit onReturnToImageViewer(); }); } DatabaseScreen* DatabaseScreen::instance = 0; DatabaseScreen* DatabaseScreen::getInstance(QWidget *parent) { if (instance == 0){ instance = new DatabaseScreen(parent); } return instance; } DatabaseScreen::~DatabaseScreen() { // delete main; } #include "qboxlayout.h" #include <iostream> #define DICOMDATABASE_H #include <QDir> #include <QLabel> #include <QMessageBox> #include "examination_screen.h" #include "../components/Menu.h" #include "../components/RBottomMenu.h" #include "../components/RTopMenu.h" #include "../components/RExaminationMain.h" #include "../components/RHardware.h" #include "../components/RExaminationLoader.h" #include "../ui_examination.h" //TODO: check it #include "../src/DICOMDatabase.h" //#include "../components/.h" #include "components/RExaminationImgsPreview.h" #include "components/rexplorer.h" ExaminationScreen::ExaminationScreen(QWidget *parent):QWidget(parent){ __rendered__ = false; lockRendering = false; imagePanel = nullptr; hardware = nullptr; manipulations = nullptr; examinationMain = nullptr; topMenu = nullptr; manipulations = nullptr; dcms_paths = new QStringList(); jpgs_paths = new QStringList(); contentLayout = new QVBoxLayout(this); contentLayout->setMargin(0); // contentLayout->setAlignment(Qt::AlignTop); //render(); } /* Null, because instance will be initialized on demand. */ ExaminationScreen* ExaminationScreen::instance = 0; ExaminationScreen* ExaminationScreen::getInstance(QWidget *parent) { if (instance == 0){ instance = new ExaminationScreen(parent); } return instance; } void ExaminationScreen::setLockRendering(bool l){ lockRendering = l; render(); } void ExaminationScreen::render(){ if (lockRendering) return; if (true){ //TODO: FIXME: Очень странный баг: //Если создать RExaminationMain например, то коннекты внутри не будут работать //TODO: add args to examination main //TODO: refactor it! QStringList examinations = DICOMDatabase::getExaminationsNames(); dicom_database.loadProject(examinations[0]); dicom_database.getProjectData(json_data); dicom_database.getImages(dcms_paths,jpgs_paths); auto rows = DICOMDatabase::getExaminationCount(); //FIXME: //RExaminationMain* rm = new RExaminationMain(this,dcms_paths,jpgs_paths /*,img_table*/); //rm->setGeometry(0,100,580,650); //650, 550 for 4 | 580 for 3 /*RExaminationImgsPreview* ip = new RExaminationImgsPreview(this,jpgs_paths); ip->setGeometry(0,100,600,200);*/ } // //TODO: delete if..else and loader else { // RExaminationLoader* loader = new RExaminationLoader(this); // loader->setGeometry(0, 100, 550, 650); } topMenu = new RTopMenu(this); contentLayout->insertWidget(0, topMenu); QHBoxLayout * workLayout = new QHBoxLayout; contentLayout->insertLayout(1, workLayout); bottomMenu = new RBottomMenu(this); contentLayout->insertWidget(2, bottomMenu); //RHardware Pane // QRect pane_size(1300,100,300,690); // imagePanel = new RPane(this); // imagePanel->setGeometry(pane_size); // imagePanel->setMaximumHeight(200); // workLayout->addWidget(imagePanel); // //p->setGeometry(500,100,800,800); // //Radix examinationMain = new RExaminationMain(this); examinationMain->setObjectName("examinationMain"); workLayout->addWidget(examinationMain); //// hardware = new RHardware(this); ////// hardware->setGeometry(1320,100,400,800); //850 //// manipulations = new RManipulations(this); ////// manipulations->setGeometry(1320,100,400,800); //// manipulations->hide(); //// workLayout->addWidget(hardware); // /*RExaminationImgsPreview* ip = new RExaminationImgsPreview(this, // RExaminationImgsPreview* im = new RExaminationImgsPreview(this,jpgs_paths); // im->setGeometry(10,100,500,100);*/ // //im->setGeometry(); // //Инструменты } void ExaminationScreen::keyPressEvent(QKeyEvent *event){ if (lockRendering) return; int key = event->key(); //FIXME if (key == Qt::Key_R){ this->manipulations->hide(); this->hardware->show(); } else if (key == Qt::Key_1){ img_table->setRowCount(1); img_table->setColumnCount(1); } else if (key == Qt::Key_2){ img_table->setRowCount(1); img_table->setColumnCount(2); } else if (key == Qt::Key_M){ std::cout<<"Menu"<<std::endl; } QWidget::keyPressEvent(event); } ExaminationScreen::~ExaminationScreen(){ if (imagePanel!=nullptr) delete imagePanel; //if (instruments!=nullptr) delete instruments; if (hardware!=nullptr) delete hardware; if (examinationMain!=nullptr) delete examinationMain; if (topMenu!=nullptr) delete topMenu; if (manipulations!=nullptr) delete manipulations; //if (saiObj!=nullptr) delete saiObj; } #ifndef EXAMINATIONSCREEN_H #define EXAMINATIONSCREEN_H #include <QWidget> #include <QKeyEvent> #include <QVBoxLayout> #include <QHBoxLayout> #include <nlohmann/json.hpp> #include "components/Pane.h" #include "components/RExaminationTable.h" #include "../components/RHardware.h" #include "../components/RManipulations.h" #include"../components/RBottomMenu.h" #include "components/rexplorer.h" //class RHardware; class RExaminationMain; //forward declaration class RTopMenu; class ExaminationScreen : public QWidget { Q_OBJECT public: RExaminationTable* img_table; /** * Метод доступа к объекту * return Статический объект класса ExaminationScreen */ static ExaminationScreen* getInstance(QWidget *parent = nullptr); void render(); void setLockRendering(bool l); nlohmann::json json_data; QStringList* dcms_paths; QStringList* jpgs_paths; ExaminationScreen(QWidget *parent = nullptr); ~ExaminationScreen(); static ExaminationScreen* instance; ///< статический объект класса //private before bool __rendered__; bool lockRendering; RPane* imagePanel; //RInstruments* instruments; RHardware* hardware; RManipulations* manipulations; RExaminationMain* examinationMain; RTopMenu* topMenu; RBottomMenu * bottomMenu; private: QVBoxLayout * contentLayout; QHBoxLayout * workLayout; std::vector<Record> records; protected: void keyPressEvent(QKeyEvent *event) override; }; #endif // EXAMINATIONSCREEN_H #pragma once #include <QWidget> #include "../components/Pane.h" #include "../components/RDatabaseTopMenu.h" #include "../components/RDatabaseMain.h" #include "../components/RDatabaseTable.h" #include "../components/RClickableLabel.h" #include "../components/RDatabaseTable.h" #include "../components/REdit.h" #include "../components/rexplorer.h" #include <vector> class DatabaseScreen : public QWidget { Q_OBJECT public: /** * Метод доступа к объекту * return Статический объект класса RadixController */ static DatabaseScreen* getInstance(QWidget *parent = nullptr); static DatabaseScreen* instance; ///< статический объект класса ~DatabaseScreen(); RDatabaseTable* databaseTable; RDatabaseMain* main; RDatabaseTopMenu* tm; RClickableLabel* change_examination; QLabel* total_examinations; QLabel* total_number; QLabel* total_storage; QLabel* storage_number; RExplorer * explorer; signals: void onReturnToImageViewer(); private: DatabaseScreen(QWidget *parent = nullptr); QVBoxLayout * contentLayout; std::vector<Record> records; }; #include <QDir> #include <QString> #include <QStandardPaths> #include "DICOMDatabase.h" #include "dcmtk/ofstd/offile.h" #include "thirdparty/easylogging++.h" #include <fstream> QString _getBasePath(){ QString path = QStandardPaths::writableLocation(QStandardPaths::DocumentsLocation); //Для юниттестов не трогаем основную папку #ifdef _UNITTESTS path = "C:/Radix1"; return path; #endif //FIXME: #ifdef _WIN32 path = "C:"; #endif return path+'/'+"Radix"; } DICOMDatabase::DICOMDatabase(){ _setupPaths("Test"); /*if (_checkProject("Test")){ std::cout<<"Error while loading project"<<std::endl; }*/ } DICOMDatabase::DICOMDatabase(QString name){ _setupPaths(name); /*if (_checkProject(name)){ std::cout<<"Error while loading project"<<std::endl; }*/ } void DICOMDatabase::addDCM(QString file){ //Add image to database //1. Copy DCM QFile::copy(file,dcm_path); //2. Create converted image } /*void DICOMDatabase::deleteDCM(QString file){ QString path = appendPath(dcm_path,file); LOG(INFO) << "deleting dcm..." << path.toStdString(); QFile::remove(path); }*/ void DICOMDatabase::deleteDCM(QString file){ LOG(INFO) << "deleting dcm..." << file.toStdString(); QFile::remove(file); } void DICOMDatabase::addPixelData(QString pixelDataFile, QString dcmFile, int width, int height){ LOG(INFO) << "addPixelData "; LOG(INFO) << pixelDataFile.toStdString().c_str(); LOG(INFO) << dcmFile.toStdString().c_str(); Image2Dcm i2d; OFCondition cond; E_TransferSyntax writeXfer = EXS_LittleEndianImplicit; DcmDataset* resultDset; DcmFileFormat fileformat; //TODO: replace it with manual tag inserts //mars1417v.dcm OFCondition status = fileformat.loadFile("C:\english.dcm"); if (!status.good()){ LOG(INFO)<<"Problem with C:\english.dcm"; LOG(INFO)<< status.text(); return; } resultDset = fileformat.getDataset(); //resultDset->putAndInsertString(DCM_PatientName, "Brandon Lara"); resultDset->putAndInsertUint16(DCM_Rows,height); resultDset->putAndInsertUint16(DCM_Columns,width); size_t size = height*width;//??? uint16_t* data = new uint16_t[size]; LOG(INFO) << pixelDataFile.toStdString().c_str(); FILE* pixelStream = fopen(pixelDataFile.toStdString().c_str(),"rb"); if (!pixelStream){ LOG(INFO)<<"pixelStream error"; return; } int c = fread(data,sizeof(uint16_t),size,pixelStream); LOG(INFO) << "Read " << c << "bytes"; LOG(INFO) << "Length is" << size << "bytes"; fclose(pixelStream); resultDset->putAndInsertUint16Array(DCM_PixelData, data, size); DcmFileFormat dcmff(resultDset); LOG(INFO)<<"Saving..."; cond = dcmff.saveFile(dcmFile.toStdString().c_str(), writeXfer/*, EET_ExplicitLength*/); if(cond.bad()) LOG(INFO) << "Fatal error while saving"; else LOG(INFO)<<"Zaebis!"; } void DICOMDatabase::mergeExaminations(QString dir){ QString dcmPath = appendPath(project_path,"DCM"); QDir dcm_dir(dcmPath); QStringList pattern = {"*.dcm"}; QStringList dcms = dcm_dir.entryList(pattern); for (QString& file:dcms){ QFile::copy(file, dcm_path); } } void DICOMDatabase::addFiles(QStringList files){ for (QString& file:files){ QFile::copy(file, dcm_path); } } //5 -> C:\Hello\DCMS\5.dcm QString DICOMDatabase::getDcmFilenameByNumber(int number){ return dcm_path+"/"+QString::number(number)+".dcm"; } //5 -> C:\Hello\DCMS\.converted\5.jpg QString DICOMDatabase::getJpgFilenameByNumber(int number){ return dcm_path+"/"+".converted"+"/"+QString::number(number)+".jpg"; } bool DICOMDatabase::getImages(QStringList* dcms, QStringList* jpgs){ QStringList pattern = {"*.dcm"}; QDir dcm_dir(dcm_path); if (!dcm_dir.exists()){ LOG(ERROR)<<"ERROR: Coudn't find DCM folder (located at "<<dcm_path.toStdString()<<")"; return false; } (*dcms) = dcm_dir.entryList(pattern); *jpgs = *dcms; //same filenames, but another extension (instead of 3.dcm we have 3.jpg) if (dcms->size()==0){ LOG(WARNING)<<"WARN: the project has zero size"; LOG(INFO)<<"dcm_path is "<<dcm_path.toStdString()<<std::endl; jpgs = dcms; //empty StringList too return true; } QString converted_path = appendPath(dcm_path,".converted"); QDir converted_dir(converted_path); if (!converted_dir.exists()){ LOG(INFO)<<"creating dir .converted"; dcm_dir.mkpath(converted_path); } //We should have full path, not just 3.jpg or 3.dcm for (int i=0;i<dcms->size();i++){ QString elem = (*dcms)[i]; (*dcms)[i] = dcm_path+'/'+elem; (*jpgs)[i] = converted_path+'/'+elem.replace("dcm","jpg"); } for (int i=0;i<dcms->size();i++) { std::string fname = (*dcms)[i].toUtf8().data(); // bool result = dcm2jpg((*dcms)[i].toStdString(), (*jpgs)[i].toStdString()); LOG(INFO)<<"Calling dcm2jpg"; bool result = dcm2jpg((*dcms)[i].toUtf8().data(), (*jpgs)[i].toUtf8().data()); if (!result){ LOG(ERROR)<<"ERROR: dcm2jpg returned false"; return false; } } assert(jpgs->size()==dcms->size()); return true; } void DICOMDatabase::_setupPaths(QString name){ project_name = name; base_path = _getBasePath(); project_path = appendPath(base_path,project_name); dcm_path = appendPath(project_path,"DCM"); //We should check project } bool DICOMDatabase::loadProject(QString name){ _setupPaths(name); QString manifest_path = appendPath(base_path,project_name)+'/'+"meta.json"; // std::ifstream json_file(manifest_path.toStdString()); std::ifstream json_file(manifest_path.toUtf8().data()); //json data; try{ m_data = nlohmann::json::parse(json_file); std::string name = m_data["name"]; std::cout<<"name: "<<name<<std::endl; std::string date = m_data["date"]; std::cout<<"date: "<<date<<std::endl; //Test is a project name, DCM is a inner folder with dicom batches QDir dir(dcm_path); if (!dir.exists()){ //throw; std::cout<<"Project dir was not found"<<std::endl; } } //handles JSON error catch(...){ std::cout<<"Error with file"<<std::endl; return false; } //Now we can assume project structure is ok return true; } void DICOMDatabase::getProjectData(nlohmann::json& data){ data = m_data; } //static functions /*void DICOMDatabase::getDCMfromPixelData(QString filepath, int width = 2304, int height = 2800){ LOG(INFO)<<"getDCMfromPixelData"; Image2Dcm i2d; OFCondition cond; E_TransferSyntax writeXfer = EXS_LittleEndianImplicit; DcmDataset* resultDset; DcmFileFormat fileformat; //TODO: replace it with manual tag inserts //mars1417v.dcm OFCondition status = fileformat.loadFile("C:\english.dcm"); if (!status.good()){ LOG(INFO)<<"Problem with C:\english.dcm"; LOG(INFO)<< status.text(); return; } resultDset = fileformat.getDataset(); //resultDset->putAndInsertString(DCM_PatientName, "Brandon Lara"); resultDset->putAndInsertUint16(DCM_Rows,height); resultDset->putAndInsertUint16(DCM_Columns,width); size_t size = height*width;//??? uint16_t* data = new uint16_t[size]; LOG(INFO) << filepath.toStdString().c_str(); FILE* pixelStream = fopen(filepath.toStdString().c_str(),"rb"); if (!pixelStream){ LOG(INFO)<<"pixelStream error"; return; } int c = fread(data,sizeof(uint16_t),size,pixelStream); LOG(INFO) << "Read " << c << "bytes"; LOG(INFO) << "Length is" << size << "bytes"; fclose(pixelStream); resultDset->putAndInsertUint16Array(DCM_PixelData, data, size); DcmFileFormat dcmff(resultDset); LOG(INFO)<<"Saving..."; cond = dcmff.saveFile("D:\fromPanel2.dcm", writeXfer//, EET_ExplicitLength//); if(cond.bad()) LOG(INFO) << "Fatal error while saving"; else LOG(INFO)<<"Zaebis!"; //New code: //DicomImage lNewImg(resultDset, resultDset->getOriginalXfer()); //lNewImg.setMinMaxWindow(0); //NOTE: Enable minmax //lNewImg.writeJPG("D:\frompanel2.jpg"); }*/ //static functions bool DICOMDatabase::createProject(nlohmann::json json_data){ /* 1. mkdir inside of base_path 2. mkdir DCM 3. touch meta.json 4. fill meta.json */ std::string name = json_data["name"]; QString base_path = _getBasePath(); QString project_path = appendPath(base_path,QString::fromStdString(name)); QString dcm_path = appendPath(project_path,"DCM"); QDir dir(project_path); if (dir.exists()){ std::cout<<"This project folder is already exists"<<std::endl; return false; } dir.mkpath(project_path); dir.mkpath(dcm_path); //QFile file(project_path + '/' + "meta.json"); //file.open(QIODevice::WriteOnly); QString metaPath = project_path + '/' + "meta.json"; std::ofstream file(metaPath.toStdString()); file << std::setw(4) << json_data << std::endl; file.close(); return true; } bool DICOMDatabase::createProject(QJsonObject json_data){ /* 1. mkdir inside of base_path 2. mkdir DCM 3. touch meta.json 4. fill meta.json */ QString name = json_data["name"].toString(); QString base_path = _getBasePath(); QString project_path = appendPath(base_path,name); QString dcm_path = appendPath(project_path,"DCM"); QDir dir(project_path); if (dir.exists()){ LOG(WARNING)<<"This project folder is already exists"; LOG(INFO)<<"Examination name: "<<name.toStdString(); return false; } dir.mkpath(project_path); dir.mkpath(dcm_path); QString metaPath = project_path + '/' + "meta.json"; QFile file(metaPath); file.open(QIODevice::WriteOnly); //std::ofstream file(metaPath.toStdString()); QJsonDocument doc(json_data); file.write(doc.toJson(QJsonDocument::Compact)); file.close(); return true; } //TODO: test it! bool DICOMDatabase::editProject(QString name, nlohmann::json json_data){ QString base_path = _getBasePath(); QString project_path = appendPath(base_path,name); QString metaPath = project_path + '/' + "meta.json"; std::ofstream file(metaPath.toStdString()); if(file.is_open()){ LOG(INFO)<<"Normal file opening"; } else { LOG(INFO)<<"Error while file opening"; return false; } file << std::setw(4) << json_data << std::endl; file.close(); return true; } bool DICOMDatabase::editProject(QString oldName, QJsonObject json_data){ QString base_path = _getBasePath(); QString newName = json_data["name"].toString(); QString project_path = appendPath(base_path,newName); if (newName!=oldName){ //Смена названия обследования QString oldPath = appendPath(base_path,oldName); QFile::rename(oldPath, project_path); } QString metaPath = project_path + '/' + "meta.json"; QFile file(metaPath); file.open(QIODevice::WriteOnly); if(!file.isOpen()){ LOG(WARNING)<<"editProject failed, project_path is: "<<project_path.toStdString(); return false; } QJsonDocument doc(json_data); file.write(doc.toJson(QJsonDocument::Compact)); file.close(); return true; } QStringList DICOMDatabase::getExaminationsNames(){ QDir folder(_getBasePath()); QStringList c = folder.entryList(QDir::Dirs | QDir::NoDotAndDotDot); return c; } int DICOMDatabase::getExaminationCount(){ return getExaminationsNames().count(); } qint64 dirSize(QString dirPath) { qint64 size = 0; QDir dir(dirPath); //calculate total size of current directories' files
    QDir::Filters fileFilters = QDir::Files|QDir::System|QDir::Hidden;
    for(QString& filePath : dir.entryList(fileFilters)) {
        QFileInfo fi(dir, filePath);
        size+= fi.size();
    }
    //add size of child directories recursively
    QDir::Filters dirHardware = QDir::Dirs|QDir::NoDotAndDotDot|QDir::System|QDir::Hidden;
    for(QString& childDirPath : dir.entryList(dirHardware))
        size+= dirSize(dirPath + '/' + childDirPath);
    return size;
}

QString DICOMDatabase::getDatabasesSize() {
    qint64 size = dirSize(_getBasePath());
    QStringList units = {"Б", "КБ", "МБ", "ГБ"};
    int i;
    double outputSize = size;
    for(i=0; i<units.size()-1; i++) {
        if(outputSize<1024) break;
        outputSize/=1024;
    }
    return QString("%0 %1").arg(outputSize, 0, 'f', 2).arg(units[i]);
}

//TODO: test it
void DICOMDatabase::getDatabaseManifest(QString name, QJsonObject& jsonData){
    QDir folder(_getBasePath()+'/'+name);
    QString manifestPath = folder.path()+'/'+"meta.json";
    QFile manifestFile(manifestPath);
    manifestFile.open(QIODevice::ReadOnly | QIODevice::Text);
    QByteArray raw = manifestFile.readAll();
    manifestFile.close();
    LOG(INFO)<<manifestPath.toStdString();
    jsonData=QJsonDocument::fromJson(raw).object();
}

/*nlohmann::json*/ void DICOMDatabase::getDatabasesStats(std::vector<std::string>& data){
    QStringList names = getExaminationsNames();
    data.reserve(names.count());
    for (QString& name:names){
        /*std::string json_text = R"({
            "name":"Radix лучший!",
            "date":"22.03.2023",
            "year":2022,
            "owner":"Marat Nagayev",
            "description":"Test desc",
            "status":"Назначен",
            "date":"13.10.2022",
            "time":"9:59",
            "inspector":317
        })";*/
        QDir folder(_getBasePath()+'/'+name);
        QFile manifestFile(folder.path()+'/'+"meta.json");
        manifestFile.open(QIODevice::ReadOnly | QIODevice::Text);
        //        std::string raw = manifestFile.readAll().toStdString();
        QString manifestData = manifestFile.readAll();
        std::string raw(manifestData.toUtf8().data());
        data.push_back(raw);
        manifestFile.close();

    }
}

bool DICOMDatabase::deleteExamination(QString examinationName){
    LOG(INFO)<<"called deleteExaminaion with "<<examinationName.toStdString();
    QString basePath = _getBasePath();
    QString projectPath = appendPath(basePath,examinationName);
    std::cout<<projectPath.toStdString()<<std::endl;
    QDir dir(projectPath);
    return dir.removeRecursively();
}
#include <iostream> //std::cout
#include <fstream>
#include "ConfigManager.h"

ConfigManager::ConfigManager(){
    //Checks if file doesn't exist create it and write defaultContent std::ifstream f("/home/marat/Documents/Radix/config.json"); bool fileExists = f.good(); if (!fileExists){ std::cout << "creating radix confing..." << std::endl; jsonContent["port"]="dynamic"; jsonContent["koef"]=0.0; jsonContent["modes"]=nlohmann::json::array(); //TODO: write it to file } else { jsonContent = nlohmann::json::parse(f); return; } //TODO: write content to file } nlohmann::json& ConfigManager::getModes(){ return jsonContent["modes"]; } std::string ConfigManager::getPort(){ return jsonContent["port"]; } float ConfigManager::getKoef(){ return jsonContent["koef"]; } #pragma once #include <nlohmann/json.hpp> #define defaultPort "dynamic" #define defaultKoef 0.0 class ConfigManager{ public: ConfigManager(); nlohmann::json& getModes(); std::string getPort(); float getKoef(); private: nlohmann::json jsonContent; }; #ifdef CONFIGMANAGER_H ConfigManager configManager; #else extern ConfigManager configManager; #endif #include "ImgLibrary.h" #include "thirdparty/easylogging++.h" #include "src/utils.h" #include <QMessageBox> #include <string> ImgLibrary::ImgLibrary(){ vector<operation_s> ops = {}; history.pointer = 0; history.heavyOps = 0; history.ops = ops; img = nullptr; path = ""; //Magick::Image img(path); } ImgLibrary::ImgLibrary(string _path){ vector<operation_s> ops = {}; history.pointer = 0; history.ops = ops; path = _path; img=new Magick::Image(_path); img->magick("jpg"); } ImgLibrary::~ImgLibrary(){ if (img!=nullptr){ delete img; } } string ImgLibrary::getPath(){ return this->path; } bool isHeavy(int opcode){ return (opcode>IMG_INVERT); } void ImgLibrary::addOperation(operation_s operation){ if (this->historyEnabled){ //TODO: test it if (history.heavyOps==HEAVYLIMIT){ //Превысили лимит на тяжелые операции QMessageBox::warning(nullptr,"Лимит","Превышен лимит на тяжелые операции"); LOG(INFO)<<"Heavy limit exceed"; this->history.ops.pop_back(); this->history.pointer--; } if (isHeavy(operation.code)){ LOG(INFO)<<"inc heavy"; history.heavyOps++; } //Случай если мы в середине истории if (history.pointer==history.ops.size()){ LOG(INFO)<<"append to history"; this->history.ops.push_back(operation); } else { LOG(INFO)<<"middle of the history"; //Забываем альтернативную ветку истории if (history.pointer<history.ops.size()){ LOG(INFO)<<"forget"; history.ops.resize(history.pointer+1); } this->history.ops[this->history.pointer]=operation; } this->history.pointer++; } } //TODO: test it void ImgLibrary::doOperation(operation_s op, bool mode){ int opcode = op.code; //Нам нужно отключить добавление в историю операций вроде rotate //Чтобы мы просто повернули картинку, без добавления в историю this->historyEnabled = false; switch(opcode){ case IMG_ROTATE:{ int arg = atoi(op.args.c_str()); if (mode==UNDOMODE){ //if (arg<0) arg = 360-(-arg); //-90 => 270 //this->rotate(360-arg); this->rotate(-arg); } else { this->rotate(arg); } } break; case IMG_VERTICAL: this->vertical(); break; case IMG_HORIZONTAL: this->horizontal(); break; case IMG_INVERT: this->invertColors(); break; default: LOG(WARNING)<<"Unknown opcode for cancelOperation: "<<opcode; } this->historyEnabled = true; } void ImgLibrary::undo(){ LOG(INFO)<<"undo"; int count = this->history.ops.size(); if (count==0 || history.pointer==0){ //Отменять нечего LOG(INFO)<<"count: "<<count<<"pointer: "<<history.pointer; QMessageBox::warning(nullptr,"UNDO","Отменять нечего"); return; } //NOTE: получаем текущий элемент operation_s operation = this->history.ops[this->history.pointer-1]; if (!isHeavy(operation.code)){ LOG(INFO)<<"Canceled operation#"<<this->history.pointer-1; LOG(INFO)<<"size: "<<this->history.ops.size(); doOperation(operation,UNDOMODE); } else { //Get pixel data Magick::Blob blob = operation.blob; Magick::Image* img1 = new Magick::Image(blob); img = std::move(img1); img->write(this->path); } this->history.pointer--; } void ImgLibrary::redo(){ int count = this->history.ops.size(); LOG(INFO)<<"redo: "<<count<<" "<<history.pointer; if (count==0 || history.pointer==count){ //Повторять нечего QMessageBox::warning(nullptr,"REDO","Повторять нечего"); return; } //NOTE: получаем последний элемент не извлекая его operation_s operation = this->history.ops[this->history.pointer]; if (!isHeavy(operation.code)){ doOperation(operation,REDOMODE); } else { Magick::Blob blob = operation.blob; Magick::Image* img1 = new Magick::Image(blob); img = std::move(img1); img->write(this->path); } this->history.pointer++; } void ImgLibrary::undoAll(){ LOG(INFO)<<"undoAll"; string dicomPath = getDcmFromImgPath(this->path); dcm2jpg(dicomPath,this->path); // "C://Radix//1.png" } void ImgLibrary::save(){ //Сохраняет jpg как dcm std::string dicomPath = getDcmFromImgPath(path); LOG(INFO)<<"Saving (path: "<<path<<")"; int ret = img2dcm(path,dicomPath); if (!ret){ LOG(WARNING)<<"img2dcm doesn't work"; } //Обнуляем историю vector<operation_s> ops = {}; history.pointer = 0; history.heavyOps = 0; history.ops = ops; } bool ImgLibrary::hasUnsavedChanges(){ return history.ops.size()!=0; } void ImgLibrary::rotate(int degress){ img->rotate(degress); string args = std::to_string(degress); operation_s operation = {}; operation.code=IMG_ROTATE; operation.args=args; this->addOperation(operation); img->write(this->path); } void ImgLibrary::vertical(){ img->flip(); operation_s operation = {}; operation.code=IMG_VERTICAL; operation.args=""; this->addOperation(operation); img->write(this->path); } void ImgLibrary::horizontal(){ img->flop(); operation_s operation = {}; operation.code=IMG_HORIZONTAL; operation.args=""; this->addOperation(operation); img->write(this->path); } void ImgLibrary::invertColors(){ img->negate(); operation_s operation = {}; operation.code=IMG_INVERT; operation.args=""; this->addOperation(operation); img->write(this->path); } //от -100 до 100 => [0,200] void ImgLibrary::setBrightness(int value){ operation_s operation = {}; operation.code=IMG_BRIGHTNESS; operation.args=""; img->write(&operation.blob); this->addOperation(operation); img->modulate(value+100,100,100); img->write(this->path); } //уменьшаем или увеличиваем void ImgLibrary::setContrast(bool value){ operation_s operation = {}; operation.code=IMG_CONTRAST; operation.args=""; img->write(&operation.blob); this->addOperation(operation); img->contrast(value); img->write(this->path); } //[0,10] В будущем возможно [0,50] если скомпилировать с USE_OPENMP void ImgLibrary::reduceNoise(int value){ operation_s operation = {}; operation.code=IMG_NOISE; operation.args=""; img->write(&operation.blob); this->addOperation(operation); img->reduceNoise(value); img->write(this->path); } void ImgLibrary::setSharpen(int value){ operation_s operation = {}; operation.code=IMG_SHARPEN; operation.args=""; img->write(&operation.blob); this->addOperation(operation); img->sharpen(0.0, value); img->write(this->path); } ImgToolsManager::ImgToolsManager(){ hashTable = new ImgToolsManagerContainer; } ImgToolsManager::~ImgToolsManager(){ delete hashTable; } ImgToolsManager* ImgToolsManager::instance = nullptr; ImgToolsManager* ImgToolsManager::getInstance() { if (instance == nullptr){ instance = new ImgToolsManager(); } return instance; } ImgLibrary* ImgToolsManager::get(QString path){ //return hashTable[path]; return hashTable->value(path); } void ImgToolsManager::set(QString path, ImgLibrary* il){ hashTable->insert(path,il); } void ImgToolsManager::saveAll(){ for(auto val: hashTable->keys()){ auto tool = hashTable->value(val); tool->save(); } } bool ImgToolsManager::hasUnsavedChanges(){ for(auto val: hashTable->keys()){ auto tool = hashTable->value(val); if (tool->hasUnsavedChanges()) return true; } return false; } #ifndef ImgLibrary_H #define ImgLibrary_H #include <Magick++.h> #include <QString> #include <QMap> using std::string; using std::vector; const int HEAVYLIMIT = 2; const bool UNDOMODE = true; const bool REDOMODE = false; //Canceled operations const int IMG_ROTATE = 1; const int IMG_VERTICAL = 2; const int IMG_HORIZONTAL = 3; const int IMG_INVERT = 4; //Non canceled ops const int IMG_BRIGHTNESS = 5; const int IMG_CONTRAST = 6; const int IMG_NOISE = 7; const int IMG_SHARPEN = 8; typedef struct operation { int code; //IMG_ROTATE std::string args; //"90" Magick::Blob blob; //Set if we can't revert
    /*
     Image my_image;
     Pixels my_pixel_cache(my_image);
     pixels:=malloc(sizeof());
     pixels=my_pixel_cache;
    */
} operation_s;

typedef struct history{
    vector<operation> ops;
    int heavyOps; //счетчик тяжелых операций
    int pointer; //указатель на какой версии изображения мы сейчас
} history_s;

/**
* Проверяет является ли операция "тяжелой"
* note "Тяжелая" операция это та, для которой мы храним Blob
* param[in] opcode - код операции
* return true - тяжелая, false в других случаях
*/
bool isHeavy(int opcode);

class ImgLibrary{
private:
    string path;
    Magick::Image* img;
    history_s history;
    bool historyEnabled;
    /**
    * Отменяет последнее действие
    * note Работает только с "легкими" операциями
    */
    void doOperation(operation_s op, bool mode);
    /**
    * Добавляет операцию в историю
    * param[in] operation - добавляемая операция
    * param[in] угол поворота
    */
    void addOperation(operation_s operation);
public:
    ImgLibrary();
    ImgLibrary(string _path);
    ~ImgLibrary();
    string getPath();
    /**
    * Отменяет последнее действие
    * note Отменяемое действие берется из стека history
    */
    void undo();
    /**
    * Повторяет последнее действие
    * note Повторяемое действие добавляется в history
    */
    void redo();
    /**
    Отменяет все преобразования
    */
    void undoAll();
    void save();
    /**
    * Проверяет наличие несохраненных изменений
    * return true, если есть несохраненные, иначе - false
    */
    bool hasUnsavedChanges();
    /**
    * Поворачивает изображение
    * note Отменяемое действие
    * param[in] path путь к изображению
    * param[in] угол поворота
    */
    void rotate(int degress);
    /**
    * Вертикально отразить
    * note Отменяемое действие
    * param[in] path путь к изображению
    */
    void vertical();
    /**
    * Горизонтально отразить
    * note Отменяемое действие
    * param[in] path путь к изображению
    */
    void horizontal();
    /**
    * Инвертировать цвета
    * note Отменяемое действие
    * param[in] path путь к изображению
    */
    void invertColors();
    /**
    * Задает яркость
    * param[in] path путь к изображению
    * param[in] значение яркости (от -100 до 100, 0 - знач. по умолчанию)
    */
    void setBrightness(int value);
    /**
    * Изменяет контрасность
    * note Произвольное значение задать нельзя!
    * param[in] path путь к изображению
    * param[in] value true - увеличить, false - уменьшить контрасность
    */
    void setContrast(bool value);
    /**
    * Уменьшает шум
    * param[in] path путь к изображению
    * param[in] value 0 - изначально, 10 - максимум
    */
    void reduceNoise(int value);
    /**
    * Настройка резкости
    * param[in] path путь к изображению
    * param[in] value 0 - изначально, 10 - максимум
    */
    void setSharpen(int value);
};

using ImgToolsManagerContainer = QMap<QString,ImgLibrary*>;

class ImgToolsManager{
private:
    ImgToolsManagerContainer* hashTable;
    ImgToolsManager();
    static ImgToolsManager* instance; ///< статический объект класса
public:
    static ImgToolsManager* getInstance();
    ~ImgToolsManager();
    ImgLibrary* get(QString path);
    void set(QString path, ImgLibrary* il);
    void saveAll();
    bool hasUnsavedChanges();
};

#endif
#include <iostream>
#include <QMessageBox>
#include "RadixController.h"
#include "thirdparty/easylogging++.h"
//for sleep
#include <chrono>
#include <thread>

//Change byteorder https://stackoverflow.com/a/2637138
/*
int getByteorder(){
    volatile uint32_t i=0x01234567;
    // return 0 for big endian, 1 for little endian.
    return (*((uint8_t*)(&i))) == 0x67;
}
*/

//Radix uses little-endian

using namespace std;

uint16_t CRC16(std::vector<uint8_t> data, int length){
    int8_t i, j;
    uint16_t CRC = 0xFFFF;
    for (i = 0; i < length; i++){
        CRC ^= ((uint16_t)data[i]);
        for (j = 0; j < 8; j++){
            if ((CRC & 0x0001) == 1){
                CRC >>= 1;
                CRC ^= 0xA001;
            }
            else CRC >>= 1;
        }
    }
    return CRC;
}

RadixController::RadixController(){
    voltage = 0;
    time = 0;
    impulse = 0;
    freq = 0;
    rconf.minVoltage = 30;
    rconf.maxVoltage = 150;
    //_d = true;
    error = RADIX_NO_ERROR;
    //QMessageBox::information(this,"Radix","Setup begin");
    //Setup port
    vector<serial::PortInfo> ports = serial::list_ports();

    vector<serial::PortInfo>::iterator iter = ports.begin();

    //QString portName = "/dev/ttyS0";
    std::string portName = "COM10";
    if (ports.size()==0){
        LOG(INFO)<<"No available ports!n";
        error = RADIX_PORTS_NOT_FOUND_ERROR;
    } else {
        LOG(INFO) << "We found something!";
        LOG(INFO) << "Ports count:" << ports.size();
        //\.COM5
        while( iter != ports.end() )
        {
            serial::PortInfo device = *iter++;
            LOG(INFO)<<device.port<<" "<<device.description<<" "<<device.hardware_id;
            /*printf( "(%s, %s, %s)n", device.port.c_str(), device.description.c_str(),
                   device.hardware_id.c_str() );*/
        }
    }
    if (port.isOpen()) return;
    port.setTimeout(100, 250, 0, 250, 0);
    port.setBaudrate(115200);
    port.setPort(portName);
    //port.setBytesize(1024);//TODO: check value
    //port.setReadBufferSize(1024);//FIXME: check value
    try{
        port.open();
    }
    catch(serial::IOException e){
        LOG(INFO)<<"Port open error";
        LOG(INFO)<<e.what();
        error = RADIX_CONNECTION_ERROR;
    }

    //Not needed: default values:
    //port.setStopBits, port.setDataBits, port.setParity
}

/* Null, because instance will be initialized on demand. */
RadixController* RadixController::instance = 0;

RadixController* RadixController::getInstance()
{
    if (instance == 0){
        instance = new RadixController();
    }
    return instance;
}

PortResult RadixController::exp(){
    mutex.lock();
    std::vector<uint8_t> bytes;
    bytes.reserve(14);
    bytes[0] = sync_byte;
    bytes[1] = 0x0a; //length
    bytes[2] = 0x01; //cmd code
    bytes[3] = 0x01; //write
    bytes[4] = 66; //66%=100kV
    bytes[5] = 0;
    bytes[6] = 10; //freq, max 1000
    bytes[7] = 0;
    bytes[8] = 1; //pulse
    bytes[9] = 0;
    bytes[10] = 0; //delay
    bytes[11] = 255;
    bytes[12] = 0; //
    bytes[13] = 0;
    uint16_t crc = CRC16(bytes,11);
    bytes[12] = (uint8_t)(crc & 0xff);
    bytes[13] = (uint8_t)(crc >> 8);
    port.write(bytes);
    port.flush();
    std::vector<uint8_t> data;
    port.read(data,20);
    LOG(INFO)<<"execute exp!!!!!!!!!!!!!";
    //LOG(INFO)<<(data.toHex().toStdString().c_str());
    mutex.unlock();
    return data;
}

RadixController::~RadixController(){
    LOG(INFO)<<"Closing RadixController port";
    port.close();
}

int RadixController::getExpoTime(){
    return impulse/freq;
}

PortResult RadixController::SetDelay(int16_t time){
    this->time=time;
    std::vector<uint8_t> args;
    args.resize(2);
    args[0] = (uint8_t) (time & 0xff); //0x03
    args[1] = (uint8_t) (time>>8); //0x0
    return executeNew(Cmd_SetDelay,args,3);
}

PortResult RadixController::SetVoltage(int16_t voltage){
    this->voltage=voltage;
    //Преобразуем киловольты в проценты
    PortResult args;
    if ( (voltage<rconf.minVoltage) || (voltage>rconf.maxVoltage) ) return args;
    voltage = (voltage/rconf.maxVoltage)*100; //(1.0*voltage/100);
    args.resize(2);
    args[0] = (uint8_t) (voltage & 0xff); //25
    args[1] = (uint8_t) (voltage>>8);
    return executeNew(Cmd_SetVoltage,args,3);
}

PortResult RadixController::SetImpulse(int16_t impulse){
    this->impulse=impulse;
    PortResult args;
    args.resize(2);
    args[0] = (uint8_t) (impulse & 0xff); //57
    args[1] = (uint8_t) (impulse>>8);
    return executeNew(Cmd_SetImpulse,args,3);
}

PortResult RadixController::SetFrequence(int16_t freq){
    this->freq=freq;
    PortResult args;
    args.resize(2);
    args[0] = (uint8_t) (freq & 0xff); //57
    args[1] = (uint8_t) (freq>>8);
    return executeNew(Cmd_SetFrequence,args,3);
}

PortResult RadixController::executeNew(char commandId, bool readData){
    mutex.lock();
    PortResult bytes;
    bytes.resize(5);
    bytes[0] = sync_byte;
    bytes[1] = 1; //length
    bytes[2] = commandId;
    bytes[3] = 0;
    bytes[4] = 0;
    uint16_t crc = CRC16(bytes,3);
    bytes[3] = (uint8_t)(crc & 0xff);
    bytes[4] = (uint8_t)(crc >> 8);
    try{
        port.write(bytes);
        port.flush();
    }
    catch(...){
        LOG(WARNING)<<"Error while writing!";
        mutex.unlock();
        PortResult emptyData = {};
        return emptyData;
    }

    //std::this_thread::sleep_for(std::chrono::milliseconds(2200));
    if (!readData){
        mutex.unlock();
        return bytes;
    }
    PortResult data;
    data.resize(60);
    try{
        port.read(data,60);
    }
    catch(...){
        LOG(WARNING)<<"Error while reading!";
        mutex.unlock();
        PortResult emptyData = {};
        return emptyData;
    }
    LOG(INFO)<<"executeNew with 1 length command";
    std::string tmp;
    for (auto e: data){
        tmp.push_back(e);
    }
    LOG(INFO)<<"Response: "<<tmp;
    mutex.unlock();
    return data;
    //QString hex = data.toHex();
    /*QFile f("bat.bin");
    f.open(QIODevice::WriteOnly);
    f.write(data);
    f.close();*/
    //return;
}

double RadixController::ReadBattery(){
    PortResult data = executeNew(Cmd_ReadBattery,true);
    if (data.empty()) LOG(INFO)<<"Empty battery response";
    //else LOG(INFO)<<data.toHex().toStdString();
    constexpr int NUM_CELLS = 12;
    int16_t cells[NUM_CELLS];
    int u = 0;
    int ptr = 4;
    for (int i=0;i<12;i++){
        cells[i] = (int16_t) (data[ptr]&0xff);
        cells[i] |= (int16_t) (data[ptr+1]<<8);
        ptr+=2;
        std::cout << cells[i] << std::endl;
        u+=cells[i];
    }
    double ans = (2.0/105.0)*u-(14039/21);
    LOG(INFO)<<"Battery: "<<to_string(ans);
    return ans;
}

PortResult RadixController::executeNew(char commandId, PortResult args, int length){
    //std::cout<<"Set Delay"
    mutex.lock();
    PortResult bytes;
    int total = 4+length; //4=sync_byte,length,2 bytes for crc
    bytes.resize(total); //4+3(command length)
    bytes[0] = sync_byte;
    bytes[1] = length;
    bytes[2] = commandId;
    for (int i=0;i<length;i++){
        bytes[3+i]=args[i];
    }
    bytes[total-2] = 0; //crc
    bytes[total-1] = 0; //crc
    uint16_t crc = CRC16(bytes,2+length); //5 is sync_byte, command_length (2 bytes together) + command_length (3 bytes) = 5
    char crc_l = (uint8_t) (crc&0xff);
    char crc_m = (uint8_t) (crc>>8);
    bytes[total-2] = crc_l;
    bytes[total-1] = crc_m;
    try{
        port.write(bytes);
        port.flush();
    }
    catch(...){
        LOG(WARNING)<<"Error while writing!";
        mutex.unlock();
        PortResult emptyData = {};
        return emptyData;
    }
    //const char* m = "Sleeping for 2200 ms";
    //std::cout<<m<<std::end;
    PortResult readedData;
    readedData.resize(total);
    try{
        port.read(readedData,total);
    }
    catch(...){
        LOG(WARNING)<<"Error while writing!";
        mutex.unlock();
        PortResult emptyData = {};
        return emptyData;
    }
    LOG(INFO)<<("executeNew data!!!!!!!!!!!!!n");
    //LOG(INFO)<<(readedData.toHex().toStdString().c_str());
    //qDebug() << readedData.toHex();
    mutex.unlock();
    return readedData;
    //TODO: get the result
}


PortResult RadixController::StartXRay(){
    LOG(INFO)<<("Start XRAY");
    return executeNew(Cmd_StartXRay,false);
}

PortResult RadixController::StopXRay(){
    return executeNew(Cmd_StopXRay,true);
}

PortResult RadixController::PowerOff(){
    return executeNew(Cmd_PowerOff1,false);
}
#pragma once
#ifndef RADIX_H
#define RADIX_H

#include <iostream>
#include <QMutex>
#include <serial/serial.h>
//for sleep
#include <chrono>
#include <thread>

typedef std::vector<uint8_t> PortResult;

//Change byteorder https://stackoverflow.com/a/2637138
/*
int getByteorder(){
    volatile uint32_t i=0x01234567;
    // return 0 for big endian, 1 for little endian.
    return (*((uint8_t*)(&i))) == 0x67;
}
*/

//Radix uses little-endian

//typedef void ExecutionResult;

//char sync_byte = 0x55;

#define sync_byte 0x55

#define RADIX_NO_ERROR 0
#define RADIX_PORTS_NOT_FOUND_ERROR 1
#define RADIX_CONNECTION_ERROR 2

//const int Cmd_PwCFG = 0x05; ???
const int Cmd_ReadBattery = 0x06; //XRAY_GET_BATT
const int Cmd_SetVoltage = 0x07;
const int Cmd_SetFrequence = 0x08;
const int Cmd_SetDelay = 0x09;
const int Cmd_SetImpulse = 0x0A;
const int Cmd_StartXRay = 0x0B;
const int Cmd_StopXRay = 0x0C;
//const int Cmd_ReadTemperature
const char Cmd_PowerOff1 = 0x0D;
const int Cmd_SetPin = 0x0E; //XRAY_PIN_CFG
const int Cmd_Sensors = 0x0F; //Temperature??
const int Cmd_RequestLog = 0x10;
/* ???
const byte SAVE_TO_FLASH = 0x17;
const byte CMD_EXTERNAL_TRIGGER_CFG = 0x30;
const byte CMD_XRAY_GEN_CONTINUES = 0x31;
const byte CMD_PULSES_TOTAL = 0x32;
*/

const int Err_NotImplemented1 = 0x81;
const int Err_CRC = 0x82;
const int Err_InvalidParam = 0x83;
const int Err_Ok = 0xAA;

uint16_t CRC16(PortResult data, int length);
void TRACE1(const char* x);

/**
 * brief Код, управляющий радиксом
 * Реализуется паттерн синглтон, см. метод getInstance
 * Сделан с помощью библиотеки serial
 * note Потокобезопасный: внутри мьютекс
 * author Марат Нагаев
 *
 * Этот класс позволяет управлять Радиксом - посылать ему команды и получать результат.
 */

typedef struct radixconfig {
    int minVoltage;
    int maxVoltage;
} radixconfig_s;

class RadixController{
private:
    radixconfig_s rconf;
    QMutex mutex; ///< мьютекс, защищающий отправку команд
    serial::Serial port; ///< порт, на котором "висит" радикс
    static RadixController* instance; ///< статический объект класса
    RadixController();
public:
    int voltage,time,impulse,freq; ///< актуальные значения параметров
    ~RadixController();
    int error; ///< поле, описывающее последнюю ошибку
    /**
    * Метод доступа к объекту
    * return Статический объект класса RadixController
    */
    static RadixController* getInstance();
    PortResult exp();
    /**
    * Возвращает время экспозиции в мс
    * note Функцию можно вызывать только после установки параметров!
    * Иначе возможно исключение (деление на 0)
    * return Экспозиция (импульсы/частота)
    */
    int getExpoTime();
    /**
    * Получает заряд батареи
    * return заряд батареи в процентах
    */
    double ReadBattery();
    /**
    * Устанавливает напряжение
    * param[in] voltage Напряжение в кВ от 30 до 150
    * return Ответ радикса в виде vector<uin8_t>
    */
    PortResult SetVoltage(int16_t voltage);
    /**
    * Устанавливает задержку
    * param[in] time Задержка от 2с
    * return Ответ радикса в виде vector<uin8_t>
    */
    PortResult SetDelay(int16_t time);
    /**
    * Устанавливает кол-во импульсов
    * param[in] impulse кол-во импульсов
    * return Ответ радикса в виде vector<uin8_t>
    */
    PortResult SetImpulse(int16_t impulse);
    /**
    * Устанавливает частоту
    * param[in] freq Частота в Гц
    * return Ответ радикса в виде vector<uin8_t>
    */
    PortResult SetFrequence(int16_t freq);
    /**
    * Запускает генерацию
    * warning Убедитесь в отсутствии людей поблизости!
    * note Ответ - заглушка, т.к мы не можем ждать получения данных
    * return Ответ радикса в виде vector<uin8_t>
    */
    PortResult StartXRay();
    /**
    * Останавливает генерацию
    * note Команда используется только для предотвращения аварии
    * Генерация прекращается сама
    * return Ответ радикса в виде vector<uin8_t>
    */
    PortResult StopXRay();
    /**
    * Выключает радикс
    * return Возвращаемое значение отсутствует
    */
    PortResult PowerOff();
    /**
    * Посылает команду радиксу
    * note Потокобезопасная: внутри мьютекс
    * param[in] commandId id команды (число)
    * param[in] args Аргументы - массив байт
    * param[in] length кол-во аргументов
    * return Ответ радикса в виде vector<uin8_t>
    */
    PortResult executeNew(char commandId, PortResult args, int length);
    /**
    * Посылает радиксу команду длиной 1 байт
    * param[in] commandId id команды (число)
    * param[in] читать данные или нет
    * note Мы не читаем ответ радикса когда запускаем генерацию
    * return Ответ радикса в виде vector<uin8_t>
    */
    PortResult executeNew(char commandId, bool readData);
};
#endif
#include "dcmtk/ofstd/offile.h"
#include "dcmtk/dcmdata/dcfilefo.h" //DcmFileFormat
#include <dcmtk/dcmimgle/dcmimage.h> //DicomImage
#include <dcmtk/dcmdata/libi2d/i2d.h>
#include "dcmtk/dcmdata/libi2d/i2dplsc.h"
#include "dcmtk/dcmdata/libi2d/i2djpgs.h" //JpegSource
#include "dcmtk/dcmjpeg/dipijpeg.h" //DiJpegPlugin
#include <dcmtk/dcmdata/dctk.h> //defines like DCM_PixelData
//#include <dcmtk/dcmdata/libi2d/i2djpgs.h>
#include <QDir>
#include <thirdparty/easylogging++.h>
#include <Windows.h>
#include "utils.h"

bool dcm2jpg(string dicomPath, string saveAs){
    LOG(INFO)<<"dcm2img: "<<dicomPath<<" "<<saveAs;
    DcmFileFormat fileformat;
    const char * fname = dicomPath.c_str();
    OFCondition status = fileformat.loadFile(fname);
    DcmDataset *dataset;
    dataset = fileformat.getDataset();
    //dataset->putAndInsertString(DCM_PhotometricInterpretation,"MONOCHROME2");
    if (!status.good()) return false;
    LOG(INFO)<<"before complain";
    DicomImage lNewImg(dataset, dataset->getOriginalXfer());
    lNewImg.setMinMaxWindow(0); //NOTE: Enable minmax
    //lNewImg.writePng(&saveAs[0]);
    DiJPEGPlugin *plugin = new DiJPEGPlugin();
    unsigned int opt_quality = 100;//default value is 90
    plugin->setQuality(opt_quality);
    lNewImg.writePluginFormat(plugin,saveAs.c_str());
    LOG(INFO)<<"after";
    return true;
}

bool img2dcm(string input, string output){
    LOG(INFO)<<"img2dcm: "<<input<<" "<<output;
    Image2Dcm i2d;
    OFCondition cond;
    I2DImgSource* inputPlug = new I2DJpegSource();
    //I2DImgSource* inputPlug = new I2DJpgSource();
    //see https://github.com/InsightSoftwareConsortium/DCMTK/blob/master/dcmdata/apps/img2dcm.cc#L480
    I2DOutputPlug* outPlug = new I2DOutputPlugSC(); //legacy plugin
    inputPlug->setImageFile(&input[0]); // we are guaranteed to have at least one input file
    E_TransferSyntax writeXfer; //FIXME
    DcmDataset* resultDset = NULL;
    cond = i2d.convertFirstFrame(inputPlug, outPlug, 1, resultDset, writeXfer);
    if(cond.bad()){
        return false;
    }
    DcmFileFormat dcmff(resultDset);
    cond = dcmff.saveFile(output.c_str(), writeXfer, EET_ExplicitLength,  EGL_recalcGL, EPD_noChange, OFstatic_cast(Uint32, 0), OFstatic_cast(Uint32, 0), EWM_fileformat);
    string command = "gdcmconv --raw " + output + " " + output;
    WinExec(command.c_str(),SW_HIDE); //FIXME: dirty hack
    return cond.good();
}

string getDcmFromImgPath(string path){
    string dicomPath = changeExtension(path,"dcm");  //.converted/1.dcm
    string converted = ".converted/";
    int index = dicomPath.find(converted);
    dicomPath=dicomPath.replace(index,converted.size(),"");
    return dicomPath;
}

QString getDcmFromImgPath(QString path){
    QString dicomPath = path.replace(".converted","");
    dicomPath = changeExtension(dicomPath, "dcm");
    return dicomPath;
}

std::string changeExtension(std::string filename, std::string ext){
    return filename.substr(0,filename.find_last_of('.')+1)+ext;
}

QString changeExtension(QString filename, QString ext){
    return filename.mid(0,filename.lastIndexOf('.')+1)+ext;
}

QString appendPath(const QString& path1, const QString& path2){
    return QDir::cleanPath(path1 + '/' + path2);
}
#ifndef UTILS1_H
#define UTILS1_H

#include <string>
#include <QString>

using std::string;

bool dcm2jpg(string dicom_path, string saveAs);
bool img2dcm(string input, string output);
QString getDcmFromImgPath(QString path);
string getDcmFromImgPath(string path);
string changeExtension(string filename, string ext);
QString changeExtension(QString filename, QString ext);
QString appendPath(const QString& path1, const QString& path2);

#endif
#include "RHardware.h"



RHardware::RHardware(QWidget *parent) : QWidget(parent)
{
    setupUi(this);
}

void RHardware::setupUi(QWidget *RHardware)
{
    if (RHardware->objectName().isEmpty())
        RHardware->setObjectName(QString::fromUtf8("RHardware"));
    RHardware->resize(260, 1069);
    RHardware->setMinimumSize(QSize(260, 600));
    RHardware->setMaximumSize(QSize(260, 16777215));
    RHardware->setStyleSheet(QString::fromUtf8("*{n"
                                               "	background-color: #212121;n"
                                               "	border-radius: 10px;n"
                                               "	font-size:14px;n"
                                               "	font-family: Arial;n"
                                               "	color: #CFCFCF;n"
                                               "}n"
                                               "n"
                                               "QSpinBox {n"
                                               "    border: 0px solid #ccc;n"
                                               "	background-color: #313131;n"
                                               "	border-radius: 10px;n"
                                               "	color:#CFCFCF;n"
                                               "	padding: 0px 10px;n"
                                               "}n"
                                               "QSpinBox::up-button, QSpinBox::down-button {n"
                                               "    width: 0; n"
                                               "    height: 0;n"
                                               "    border: none;n"
                                               "    background: transparent; n"
                                               "}n"
                                               "n"
                                               "QSpinBox::up-button::down-arrow {n"
                                               "    content: ""; n"
                                               "}n"
                                               "n"
                                               "QSpinBox::down-button::down-arrow {n"
                                               "    content: ""; n"
                                               "}n"
                                               "n"
                                               "QPushButton{	n"
                                               "	background-color:#313131;n"
                                               "	color:#CFCFCF;n"
                                               "}n"
                                               "n"
                                               "QToolButton{	n"
                                               "	background-color:#4A4A4A;n"
                                               "	color:#CFCFCF;n"
                                               "}n"
                                               "n"
                                               "n"
                                               "QSplitter::handle:horizontal {n"
                                               "    background-color: #4A4A4A; n"
                                               "    width: 2px;n"
                                               "}n"
                                               "n"
                                               "QSplitter::handle:vertical {n"
                                               "    background-color: #4A4A4A;n"
                                               "    height: 2px; n"
                                               "}n"
                                               "n"
                                               "n"
                                               "#vtgCtrlWidget, #impCtrlWidget, #freqCtrlWidget, #de"
                                               "layCtrlWidget{n"
                                               "	background-color: #313131;n"
                                               "}n"
                                               "n"
                                               "n"
                                               "#vtgUnitLabel, #impUnitLabel,#freqUnitLabel,#delayUnitLabel {n"
                                               "	background-color:transparent;n"
                                               "}n"
                                               "n"
                                               "QLabel {n"
                                               "	font-weight:bold;n"
                                               "}n"
                                               ""));
    verticalLayout = new QVBoxLayout(RHardware);
    verticalLayout->setObjectName(QString::fromUtf8("verticalLayout"));
    verticalLayout->setContentsMargins(10, 10, 10, 10);
    splitter = new QSplitter(RHardware);
    splitter->setObjectName(QString::fromUtf8("splitter"));
    splitter->setOrientation(Qt::Vertical);
    voltageWidget = new QWidget(splitter);
    voltageWidget->setObjectName(QString::fromUtf8("voltageWidget"));
    voltageWidget->setMinimumSize(QSize(0, 100));
    voltageWidget->setMaximumSize(QSize(16777215, 100));
    verticalLayout_2 = new QVBoxLayout(voltageWidget);
    verticalLayout_2->setSpacing(10);
    verticalLayout_2->setObjectName(QString::fromUtf8("verticalLayout_2"));
    verticalLayout_2->setContentsMargins(0, 10, 0, 10);
    vtgLabel = new QLabel(voltageWidget);
    vtgLabel->setObjectName(QString::fromUtf8("vtgLabel"));

    verticalLayout_2->addWidget(vtgLabel);

    vtgCtrlWidget = new QFrame(voltageWidget);
    vtgCtrlWidget->setObjectName(QString::fromUtf8("vtgCtrlWidget"));
    vtgCtrlWidget->setMinimumSize(QSize(50, 50));
    vtgCtrlWidget->setMaximumSize(QSize(16777215, 50));
    horizontalLayout_2 = new QHBoxLayout(vtgCtrlWidget);
    horizontalLayout_2->setObjectName(QString::fromUtf8("horizontalLayout_2"));
    horizontalLayout_2->setContentsMargins(0, 0, 0, 0);
    vtgSpinBox = new QSpinBox(vtgCtrlWidget);
    vtgSpinBox->setObjectName(QString::fromUtf8("vtgSpinBox"));
    vtgSpinBox->setMinimumSize(QSize(80, 30));
    vtgSpinBox->setMaximumSize(QSize(80, 30));
    vtgSpinBox->setMaximum(10000);

    horizontalLayout_2->addWidget(vtgSpinBox);

    vtgUnitLabel = new QLabel(vtgCtrlWidget);
    vtgUnitLabel->setObjectName(QString::fromUtf8("vtgUnitLabel"));
    vtgUnitLabel->setMinimumSize(QSize(35, 30));
    vtgUnitLabel->setMaximumSize(QSize(35, 30));

    horizontalLayout_2->addWidget(vtgUnitLabel);

    vtgDecreaseBtn = new QToolButton(vtgCtrlWidget);
    vtgDecreaseBtn->setObjectName(QString::fromUtf8("vtgDecreaseBtn"));
    vtgDecreaseBtn->setMinimumSize(QSize(30, 30));
    vtgDecreaseBtn->setMaximumSize(QSize(30, 30));

    horizontalLayout_2->addWidget(vtgDecreaseBtn);

    impIncreaseBtn = new QToolButton(vtgCtrlWidget);
    impIncreaseBtn->setObjectName(QString::fromUtf8("impIncreaseBtn"));
    impIncreaseBtn->setMinimumSize(QSize(30, 30));
    impIncreaseBtn->setMaximumSize(QSize(30, 30));

    horizontalLayout_2->addWidget(impIncreaseBtn);


    verticalLayout_2->addWidget(vtgCtrlWidget);

    splitter->addWidget(voltageWidget);
    impWidget = new QWidget(splitter);
    impWidget->setObjectName(QString::fromUtf8("impWidget"));
    impWidget->setMinimumSize(QSize(0, 100));
    impWidget->setMaximumSize(QSize(16777215, 100));
    verticalLayout_3 = new QVBoxLayout(impWidget);
    verticalLayout_3->setSpacing(10);
    verticalLayout_3->setObjectName(QString::fromUtf8("verticalLayout_3"));
    verticalLayout_3->setContentsMargins(0, 10, 0, 10);
    impLabel = new QLabel(impWidget);
    impLabel->setObjectName(QString::fromUtf8("impLabel"));

    verticalLayout_3->addWidget(impLabel);

    impCtrlWidget = new QFrame(impWidget);
    impCtrlWidget->setObjectName(QString::fromUtf8("impCtrlWidget"));
    impCtrlWidget->setMinimumSize(QSize(50, 50));
    impCtrlWidget->setMaximumSize(QSize(16777215, 50));
    horizontalLayout_4 = new QHBoxLayout(impCtrlWidget);
    horizontalLayout_4->setSpacing(10);
    horizontalLayout_4->setObjectName(QString::fromUtf8("horizontalLayout_4"));
    horizontalLayout_4->setContentsMargins(0, 0, 0, 0);
    impSpinBox = new QSpinBox(impCtrlWidget);
    impSpinBox->setObjectName(QString::fromUtf8("impSpinBox"));
    impSpinBox->setMinimumSize(QSize(80, 30));
    impSpinBox->setMaximumSize(QSize(80, 30));
    impSpinBox->setMaximum(10000);

    horizontalLayout_4->addWidget(impSpinBox);

    impUnitLabel = new QLabel(impCtrlWidget);
    impUnitLabel->setObjectName(QString::fromUtf8("impUnitLabel"));
    impUnitLabel->setMinimumSize(QSize(35, 0));
    impUnitLabel->setMaximumSize(QSize(35, 16777215));

    horizontalLayout_4->addWidget(impUnitLabel);

    impDecreaseBtn = new QToolButton(impCtrlWidget);
    impDecreaseBtn->setObjectName(QString::fromUtf8("impDecreaseBtn"));
    impDecreaseBtn->setMinimumSize(QSize(30, 30));
    impDecreaseBtn->setMaximumSize(QSize(30, 30));

    horizontalLayout_4->addWidget(impDecreaseBtn);

    impIncreaseBtn_2 = new QToolButton(impCtrlWidget);
    impIncreaseBtn_2->setObjectName(QString::fromUtf8("impIncreaseBtn_2"));
    impIncreaseBtn_2->setMinimumSize(QSize(30, 30));
    impIncreaseBtn_2->setMaximumSize(QSize(30, 30));

    horizontalLayout_4->addWidget(impIncreaseBtn_2);


    verticalLayout_3->addWidget(impCtrlWidget);

    splitter->addWidget(impWidget);
    freqWidget = new QWidget(splitter);
    freqWidget->setObjectName(QString::fromUtf8("freqWidget"));
    freqWidget->setMinimumSize(QSize(0, 100));
    freqWidget->setMaximumSize(QSize(16777215, 100));
    verticalLayout_4 = new QVBoxLayout(freqWidget);
    verticalLayout_4->setSpacing(10);
    verticalLayout_4->setObjectName(QString::fromUtf8("verticalLayout_4"));
    verticalLayout_4->setContentsMargins(0, 10, 0, 10);
    freqLabel = new QLabel(freqWidget);
    freqLabel->setObjectName(QString::fromUtf8("freqLabel"));

    verticalLayout_4->addWidget(freqLabel);

    freqCtrlWidget = new QFrame(freqWidget);
    freqCtrlWidget->setObjectName(QString::fromUtf8("freqCtrlWidget"));
    freqCtrlWidget->setMinimumSize(QSize(50, 50));
    freqCtrlWidget->setMaximumSize(QSize(16777215, 50));
    horizontalLayout_3 = new QHBoxLayout(freqCtrlWidget);
    horizontalLayout_3->setSpacing(10);
    horizontalLayout_3->setObjectName(QString::fromUtf8("horizontalLayout_3"));
    horizontalLayout_3->setContentsMargins(0, 0, 0, 0);
    freqSpinBox = new QSpinBox(freqCtrlWidget);
    freqSpinBox->setObjectName(QString::fromUtf8("freqSpinBox"));
    freqSpinBox->setMinimumSize(QSize(80, 30));
    freqSpinBox->setMaximumSize(QSize(80, 30));
    freqSpinBox->setMaximum(10000);

    horizontalLayout_3->addWidget(freqSpinBox);

    freqUnitLabel = new QLabel(freqCtrlWidget);
    freqUnitLabel->setObjectName(QString::fromUtf8("freqUnitLabel"));
    freqUnitLabel->setMinimumSize(QSize(35, 0));
    freqUnitLabel->setMaximumSize(QSize(35, 16777215));

    horizontalLayout_3->addWidget(freqUnitLabel);

    freqDecreaseBtn = new QToolButton(freqCtrlWidget);
    freqDecreaseBtn->setObjectName(QString::fromUtf8("freqDecreaseBtn"));
    freqDecreaseBtn->setMinimumSize(QSize(30, 30));
    freqDecreaseBtn->setMaximumSize(QSize(30, 30));

    horizontalLayout_3->addWidget(freqDecreaseBtn);

    freqIncreaseBtn = new QToolButton(freqCtrlWidget);
    freqIncreaseBtn->setObjectName(QString::fromUtf8("freqIncreaseBtn"));
    freqIncreaseBtn->setMinimumSize(QSize(30, 30));
    freqIncreaseBtn->setMaximumSize(QSize(30, 30));

    horizontalLayout_3->addWidget(freqIncreaseBtn);


    verticalLayout_4->addWidget(freqCtrlWidget);

    splitter->addWidget(freqWidget);
    delayWidget = new QWidget(splitter);
    delayWidget->setObjectName(QString::fromUtf8("delayWidget"));
    delayWidget->setMinimumSize(QSize(0, 100));
    delayWidget->setMaximumSize(QSize(16777215, 100));
    verticalLayout_6 = new QVBoxLayout(delayWidget);
    verticalLayout_6->setSpacing(10);
    verticalLayout_6->setObjectName(QString::fromUtf8("verticalLayout_6"));
    verticalLayout_6->setContentsMargins(0, 10, 0, 10);
    delayLabel = new QLabel(delayWidget);
    delayLabel->setObjectName(QString::fromUtf8("delayLabel"));

    verticalLayout_6->addWidget(delayLabel);

    delayCtrlWidget = new QFrame(delayWidget);
    delayCtrlWidget->setObjectName(QString::fromUtf8("delayCtrlWidget"));
    delayCtrlWidget->setMinimumSize(QSize(50, 50));
    delayCtrlWidget->setMaximumSize(QSize(16777215, 50));
    horizontalLayout_5 = new QHBoxLayout(delayCtrlWidget);
    horizontalLayout_5->setSpacing(10);
    horizontalLayout_5->setObjectName(QString::fromUtf8("horizontalLayout_5"));
    horizontalLayout_5->setContentsMargins(0, 0, 0, 0);
    delaySpinBox = new QSpinBox(delayCtrlWidget);
    delaySpinBox->setObjectName(QString::fromUtf8("delaySpinBox"));
    delaySpinBox->setMinimumSize(QSize(80, 30));
    delaySpinBox->setMaximumSize(QSize(80, 30));
    delaySpinBox->setMaximum(10000);

    horizontalLayout_5->addWidget(delaySpinBox);

    delayUnitLabel = new QLabel(delayCtrlWidget);
    delayUnitLabel->setObjectName(QString::fromUtf8("delayUnitLabel"));
    delayUnitLabel->setMinimumSize(QSize(35, 0));
    delayUnitLabel->setMaximumSize(QSize(35, 16777215));

    horizontalLayout_5->addWidget(delayUnitLabel);

    delayDecreaseBtn = new QToolButton(delayCtrlWidget);
    delayDecreaseBtn->setObjectName(QString::fromUtf8("delayDecreaseBtn"));
    delayDecreaseBtn->setMinimumSize(QSize(30, 30));
    delayDecreaseBtn->setMaximumSize(QSize(30, 30));

    horizontalLayout_5->addWidget(delayDecreaseBtn);

    delayIncreaseBtn = new QToolButton(delayCtrlWidget);
    delayIncreaseBtn->setObjectName(QString::fromUtf8("delayIncreaseBtn"));
    delayIncreaseBtn->setMinimumSize(QSize(30, 30));
    delayIncreaseBtn->setMaximumSize(QSize(30, 30));

    horizontalLayout_5->addWidget(delayIncreaseBtn);


    verticalLayout_6->addWidget(delayCtrlWidget);

    splitter->addWidget(delayWidget);
    panelSettingWidget = new QWidget(splitter);
    panelSettingWidget->setObjectName(QString::fromUtf8("panelSettingWidget"));
    panelSettingWidget->setMinimumSize(QSize(0, 100));
    panelSettingWidget->setMaximumSize(QSize(16777215, 100));
    verticalLayout_8 = new QVBoxLayout(panelSettingWidget);
    verticalLayout_8->setSpacing(10);
    verticalLayout_8->setObjectName(QString::fromUtf8("verticalLayout_8"));
    verticalLayout_8->setContentsMargins(0, 10, 0, 10);
    flatPanelLabel = new QLabel(panelSettingWidget);
    flatPanelLabel->setObjectName(QString::fromUtf8("flatPanelLabel"));
    QFont font;
    font.setFamily(QString::fromUtf8("Arial"));
    font.setBold(true);
    font.setWeight(75);
    flatPanelLabel->setFont(font);

    verticalLayout_8->addWidget(flatPanelLabel);

    flatPanelSettingsBtn = new QPushButton(panelSettingWidget);
    flatPanelSettingsBtn->setObjectName(QString::fromUtf8("flatPanelSettingsBtn"));
    flatPanelSettingsBtn->setMinimumSize(QSize(200, 40));
    flatPanelSettingsBtn->setMaximumSize(QSize(16777215, 40));

    verticalLayout_8->addWidget(flatPanelSettingsBtn);

    splitter->addWidget(panelSettingWidget);
    snapContainer = new QWidget(splitter);
    snapContainer->setObjectName(QString::fromUtf8("snapContainer"));
    verticalLayout_7 = new QVBoxLayout(snapContainer);
    verticalLayout_7->setObjectName(QString::fromUtf8("verticalLayout_7"));
    verticalLayout_7->setContentsMargins(0, 10, -1, 10);
    verticalSpacer = new QSpacerItem(20, 181, QSizePolicy::Minimum, QSizePolicy::Expanding);

    verticalLayout_7->addItem(verticalSpacer);

    makeSnapshootBtn = new QPushButton(snapContainer);
    makeSnapshootBtn->setObjectName(QString::fromUtf8("makeSnapshootBtn"));
    makeSnapshootBtn->setMinimumSize(QSize(200, 40));
    makeSnapshootBtn->setMaximumSize(QSize(16777215, 40));

    verticalLayout_7->addWidget(makeSnapshootBtn);

    splitter->addWidget(snapContainer);

    verticalLayout->addWidget(splitter);


    retranslateUi(RHardware);
    QObject::connect(vtgDecreaseBtn, SIGNAL(clicked()), vtgSpinBox, SLOT(stepDown()));
    QObject::connect(impIncreaseBtn, SIGNAL(clicked()), vtgSpinBox, SLOT(stepUp()));
    QObject::connect(impDecreaseBtn, SIGNAL(clicked()), impSpinBox, SLOT(stepDown()));
    QObject::connect(impIncreaseBtn_2, SIGNAL(clicked()), impSpinBox, SLOT(stepUp()));
    QObject::connect(freqDecreaseBtn, SIGNAL(clicked()), freqSpinBox, SLOT(stepDown()));
    QObject::connect(freqIncreaseBtn, SIGNAL(clicked()), freqSpinBox, SLOT(stepUp()));
    QObject::connect(delayDecreaseBtn, SIGNAL(clicked()), delaySpinBox, SLOT(stepDown()));
    QObject::connect(delayIncreaseBtn, SIGNAL(clicked()), delaySpinBox, SLOT(stepUp()));

    QMetaObject::connectSlotsByName(RHardware);
}

void RHardware::retranslateUi(QWidget *RHardware)
{
    RHardware->setWindowTitle(QCoreApplication::translate("RHardware", "Form", nullptr));
    vtgLabel->setText(QCoreApplication::translate("RHardware", "320235320260320277321200321217320266320265320275320270320265", nullptr));
    vtgUnitLabel->setText(QCoreApplication::translate("RHardware", "kB", nullptr));
    vtgDecreaseBtn->setText(QCoreApplication::translate("RHardware", "<", nullptr));
    impIncreaseBtn->setText(QCoreApplication::translate("RHardware", ">", nullptr));
    impLabel->setText(QCoreApplication::translate("RHardware", "320230320274320277321203320273321214321201321213", nullptr));
    impUnitLabel->setText(QCoreApplication::translate("RHardware", "320230320274320277", nullptr));
    impDecreaseBtn->setText(QCoreApplication::translate("RHardware", "<", nullptr));
    impIncreaseBtn_2->setText(QCoreApplication::translate("RHardware", ">", nullptr));
    freqLabel->setText(QCoreApplication::translate("RHardware", "320247320260321201321202320276321202320260", nullptr));
    freqUnitLabel->setText(QCoreApplication::translate("RHardware", "320223321206", nullptr));
    freqDecreaseBtn->setText(QCoreApplication::translate("RHardware", "<", nullptr));
    freqIncreaseBtn->setText(QCoreApplication::translate("RHardware", ">", nullptr));
    delayLabel->setText(QCoreApplication::translate("RHardware", "320227320260320264320265321200320266320272320260", nullptr));
    delayUnitLabel->setText(QCoreApplication::translate("RHardware", "321201320265320272", nullptr));
    delayDecreaseBtn->setText(QCoreApplication::translate("RHardware", "<", nullptr));
    delayIncreaseBtn->setText(QCoreApplication::translate("RHardware", ">", nullptr));
    flatPanelLabel->setText(QCoreApplication::translate("RHardware", "320237320273320276321201320272320276320277320260320275320265320273321214320275321213320271 320264320265321202320265320272321202320276321200", nullptr));
    flatPanelSettingsBtn->setText(QCoreApplication::translate("RHardware", "320235320260321201321202321200320276320271320272320270 320277320276320264320272320273321216321207320265320275320270321217", nullptr));
    makeSnapshootBtn->setText(QCoreApplication::translate("RHardware", "320241320264320265320273320260321202321214 321201320275320270320274320276320272", nullptr));
}
#include "components/RManipulations.h"
#include <Magick++.h>
#include "src/ImgLibrary.h"
#include "RChanger.h"
#include "RExaminationMain.h"
#include "screens/examination_screen.h"
#include "thirdparty/easylogging++.h"

RManipulations::RManipulations(QWidget *parent) : QWidget(parent)
{
    setupUi(this);


    connect(rotateBtn,&QPushButton::released,this,[](){
        LOG(INFO)<<"Rotating...";
        RExaminationViewer* element = RExaminationViewer::getSelectedWidget();
        QString imagePath = element->getImagePath();
        ImgLibrary* imgTool = ImgToolsManager::getInstance()->get(imagePath);
        imgTool->rotate(-90);
        element->reloadImage();
    });

    connect(verticalFlipBtn,&QPushButton::released,this,[](){
        LOG(INFO)<<"Vertical flip";
        RExaminationViewer* element = RExaminationViewer::getSelectedWidget();
        QString imagePath = element->getImagePath();
        ImgLibrary* imgTool = ImgToolsManager::getInstance()->get(imagePath);
        imgTool->vertical();
        element->reloadImage();
    });

    connect(hotizontalFlipBtn,&QPushButton::released,this,[](){
        LOG(INFO)<<"Horizontal flip...";
        RExaminationViewer* element = RExaminationViewer::getSelectedWidget();
        QString imagePath = element->getImagePath();
        ImgLibrary* imgTool = ImgToolsManager::getInstance()->get(imagePath);
        imgTool->horizontal();
        element->reloadImage();
    });

    connect(colorInverseBtn,&QPushButton::released,this,[](){
        LOG(INFO)<<"Inverting...";
        RExaminationViewer* element = RExaminationViewer::getSelectedWidget();
        QString imagePath = element->getImagePath();
        ImgLibrary* imgTool = ImgToolsManager::getInstance()->get(imagePath);
        imgTool->invertColors();
        element->reloadImage();
    });

    connect(cancelBtn,&QPushButton::released,this,[](){
        LOG(INFO)<<"Cancel all";
        RExaminationViewer* element = RExaminationViewer::getSelectedWidget();
        QString imagePath = element->getImagePath();
        ImgLibrary* imgTool = ImgToolsManager::getInstance()->get(imagePath);
        imgTool->undoAll();
        element->reloadImage();
    });
}
	//report.exe на Golang:
	package main
	import (
	"os"
	"encoding/json"
	"fmt"
	"github.com/fumiama/go-docx"
	)
	type ExaminationType struct {
	ImagesCount int
	Patient string
	Doctor string
	Dose float64
	}
	type PatologyType struct {
	Type string
	Location string
	Args []string
	}
	type BiradsType struct {
	Examination ExaminationType
	Indication string
	Density string
	Patologies []PatologyType
	BiradsNumber string
	Conclusion string
	}
	func readJSON(data *BiradsType){
	f, err := os.Open("go.json")
	if err != nil {
	fmt.Println(err)
	}
	defer f.Close()
	err = json.NewDecoder(f).Decode(&data)
	if err != nil {
	fmt.Println(err)
	}
	fmt.Println(data.Indication)
	//fmt.Printf("%+v", data)
	}
	func main() {
	var data BiradsType
	readJSON(&data)
	w := docx.New().WithDefaultTheme().WithA4Page()
	//Заголовок
	para1 := w.AddParagraph()
	para1.AddText("Маммография").Size("24")
	//Адрес
	para2 := w.AddParagraph().Justification("center")
	para2.AddText("ГБУЗ «Клиническая больница № 6 имени Г. А. Захарьина»n").Size("24")
	para2.AddText(" 440071, г. Пенза, ул. Стасова, 7, тел. +7 (8412) 98-45-25n").Size("24")
	para2.AddText(" Маммографияn").Size("24").Bold()
	//Основная часть
	para3 := w.AddParagraph().Justification("left")
	para3.AddText("Номер исследования 0004702832n").Size("24")
	para3.AddText("Дата исследования 25.03.2025 21:30n").Size("24")
	para3.AddText( fmt.Sprintf("специалист  %sn",data.Examination.Doctor) ).Size("24")
	para3.AddText("ФИО Пациента ").Bold().Size("24")
	para3.AddText(data.Examination.Patient).Size("24")
	para3.AddText("nПараметры рентгеновского исследованияn").Bold().Size("24")
	para3.AddText( fmt.Sprintf("Количество снимков: %d, доза облучения (мЗв) %fn", data.Examination.ImagesCount, data.Examination.Dose) ).Size("24")
	para3.AddText("Протокол исследованияn").Bold().Size("24")
	//
	para4 := w.AddParagraph().Justification("left")
	para4.AddText("Описание:n").Bold().Size("24")
	description:=fmt.Sprintf("Структура: %s", data.density)
	for _, patology := range data.patologies {
	ptype := patology.type
	switch ptype {
	case "кальцинат":
	description+="Кальцинат, расположенный в "
	}
	}
	para4.AddText("Заключение: ").Bold().Size("24")
	para4.AddText(data.Conclusion).Size("24")
	para4.AddText("nСпециалист: ").Bold().Size("24")
	para4.AddText(data.Examination.Doctor).Size("24")
	f, err := os.Create("generated.docx")
	// save to file
	if err != nil {
	panic(err)
	}
	_, err = w.WriteTo(f)
	if err != nil {
	panic(err)
	}
	err = f.Close()
	if err != nil {
	panic(err)
	}
	}
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