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1. J CdzlstcOMisdtetso Odzdz’ n Yyo jlstsd3 toj dzlscj dztsc to
MEneOdY ZOof: oMy WHWEOGEsHLJ ULBEELOY dhsH j tey dIshw
sttsdgj Istsets, o tWHJ Mmdsyus@gded Isdptelz ditlz ¥ f 5] Al wpdelsBO Y d ©
Stec OdzO A .
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3. vejdkdudeOjikmw HJWWjitjdydoydy fkEko s dsts?
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I dzOfmlsswh jj otwjdw OCIsY 5dasL e ipvdio) § ek s Hd
fesd " dj dedgs?2 yqdWesos? ©OHdsEwOWdd (Af) :
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ftocso jHjdedzr | tcOLtcOBBISSCd. 15 HOddzsEdzz dzOf tcOo dzj dzd ®
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-stcj Btso Odzdw € CoOdqWdSESOydd §JtehmsdodzO, o' ff ¢
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C tsdzls tc s dzv .

) MisOdzH Otels § tcOMMmdzOIsted o O smw  Isted 1 teddeyd g O
fsLotsdzwe hdl! sisjeftlzydzzy CdzlstcOMmisdzze yYkoMmisea dlsy c
fsdzzyj dedw ff jtco sdzOyOadz! dzf » JVY ded ZHBo dzj setsted s dz

Rdzlsj toj Mdes tslsdzj Isd s ysts o c¢cftcjHoOtedIls] dz¢ dzlz
oCdzt yidz fedeSls, tsftcjHjdvshd?2 othihtgsy dgigisd Oazd v ad
tcOHdscteOWdd, O dd3j dzdzts:

cydWtctse 2z BOIsted ydzlz & H PBEAS,C Is 0@ 6z v € il 1s jlsd e d
tcOHdBctERMGz HizjIs § tod d3j dgv Is! Hdzw  or wodzj dgdw dzgj MY
Btsdz hj, Yyd &3 3r3 dEMmjdzj 2 Hdozv dRodA OWdd] o8 tsad i
179 gdE&Mmjdzg?2 Hdzw fdzsmitshMisd « dqdindeoyd?2 &0 ydw
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10 Bmdtso Odzdd dL dztsy j dedese s t sMMisOdzH Otelstsdz o
MisOdzHIBAE/EB62 : 2013 M § dzOdzd telzj d3r d3 arOfolz eth ji daf I @dzHeA
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dZOyd sdzOdz! dzgsec s MlsOdzH Otcls© t A . JHd2OSC s 5 §tedyd dz
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dissydzd SO f dOftewyjddjd Bsdjj 100 oftdils.  d
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ktcjBbkjls ftoddj dej dzdw HBtesetsfisswh dn fisOBdddL Ot
tejhjdd?2 ddzd dMfitsd Lo O0ddw C(tslsCtydolzhtde o f
fdlsOdzdY Id§fO c¢f sdddwe, ybt dj ttOydtdOd dts f &

r dzw  or ftsdzdzj dedvw 1 Isdr LOHOY HtojHEZOGCOjIsfw Hj |
JLetslstsodzj dz dL odMmdszls® d Meoddzy®, Hoka Iswyjdr A
f dztsls desfyls 8 (odgtjsoigtztdsty 1€863Y P#;® o GBZPbyl 1 3 4 034 e/ ds j &3 j 6 Ols
270u ltod Isdzh ddy OCkdodatséts Mdzsw tcOo detsB (3¢ adgd dzj
d dmMftsd LseOddd o COyjmbej dMbstsyddSO dL czzyj

6] dglsc j dzlse MS 56 SO PYWY PI@EPE ML 00 CJ1. 1s5deuydd b
oLOdBEHj2MsadY 65 MtOoda dzd® M oBLHESBLI Codo Odzj
Ry = {“Bl + “Pl}f(zusna (1)

t OBtSISO " atsHO E {1Isdms HokrR 1 dzj d3j dzstsea, COC o
vOBdEZd YO 1 sHOBBBHPCHesdss L ttOL dzd ydz -

md dzd ud mézg &4 d [ BBsL dzOyJ dzq| t OBBISO o' A fs
I ddizis Bi 44
g9 ddz Y Pb 4,0
¢ dz¢ d3d dzd 2 Al 4,2
VG dzj totsH C 4,454,81
1 Sdzsls 5 Au 4,8
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Creg = &Aoo\ / e = 0, 4 (3)

4 jydodz dzOv tsBtcOBBISO ftso jton detsybiH A tsa o @Yz
ftojHj] ZOR. 1jHEZOCO] BOY CO®BjO dhjjl odklst] da
Cjlsjtscj dzdzO" COBj O BjL dMistyled&Dctu sPRrHY Msc
odHdts dL CcCwOWdS-Pb 1ddijSidhk] 88k Bizy 1 WW,jClsde dzs
Cjlog j dzso MC sets L dzkyg dedw &€ . fi)t¢ GOoL dgjCBdils O filpdz®@ YO 3§ €
g jhdets fteddzj dgw Is! fyw ) COyj Msa j HjljSlsste® H
LCMfsdsdjsedd, OC COC ot ofmjd HJO§OL sdsj 1l
MisOlsdMisdSk, Zagh Fhls§ 5 dzblgs Oo dzj dzd ¥ M twOdzj j 6] H dzts

[ dsj cOlsktcO:

1. RMitd Lso0ddj {djCkttduyjmSdrn {§slsjdydod d
CoOLd otsLHEZAB { CodoOdzj delsdes? didedL Oyd sdadets?2 € Odh:
dbtolsj d3* d o 1. 1. (RBRWU) , ¢BIsjsdzdzl © | REZOHd B tetse [ . ] .
S. . (RU), stagtaklotcthdziy. ( [ROYPT dets ) is4§.0 O

2. oL Iy desisd Bdesetst dzj CIlstetsH dg' n CGjlsjtetscj d
toj dzlsc j detso MC 52 |, Is tsqolal lsf jdas'jjds teof d 1 1 § §  ISO:fioleRE06. 7¢6. R .

4 .80-86.

3. Il " mMsC sMmisOB d dz' dz" § HilsjClster toj dzlsc j dztso M
dtsdzd L Oyd tsdzde’ jo SdfidBidieyd dem¢ts2 et N dzj dzdets? 16
dbtelsjd3* 4o 1.1., |1 dZOHdphZftsstsfizi | . 205 Gtiziubrg. §7CB) .

4. t Jdzlsc j detso MC OV Issdzh Jdetscdzj Istedw o o€ Olsdatsc
sdzg jo I .1., otelsjd3 jo 1. IrRLO Ppiplsg vz g omMRrRdA . zyprialz
[ Oh d dzts fyls. ROSH d&A[(G64) u©-78. 6 7
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tcOL dzdyder §j] odHr MeaOttCd. 1JBBraBHdE@sMIs: COyj MmMlsej
ktsdz' €5 MlsOoadls ot O M jcdsdsH i SBpdztslydotsdj §H
btejBlzjls dMicsd L 5o OdePf f ©OigOISIZE -  f Bzl BiEdgdeizls 59 H «
o' ftsdzdzj dedz" 7 Mtsj Hddzj dzd?2, GMtsej dedets o Mz yo] o
t OLtcOBBSIsOdzadz” 2 t0Odgjj iBjIlstsH & tsEzBngffbpk o jsdedatg y teth d i)
sfdMm" 90jls dzjsBAatsHdB j HOdzde |  Hj2flsadw Hdzv s
10 thdss ] foccttOBBds? BtOBBISCd § sdzyj dd 7
o Odz! dz' 2 tOL Bjte bty yesets Mo Gedigg ts jhgts] H i saiztsiy
BOIs j tod Odzj

t jdzlsc j des OBPW JBgY @S dMmMf sdz? L 2 dsets f todsB itcj Oldz@ L
ftosdLotsHdd&zOM! dO BOL, OO tsts@dzdds ¢ tf tc dzdts DY
Sfrilsdsets sBtOL Yo BdCtsWstizmdsets )N sBf ! ¢ lsj todtsc s

t dikzdas®j A d3j tdzOW BsHjdzr dMisd Lkj B2 Hd&v d0idi

ltej HMNlsOo dzj dzgdzOW IstsdzscteOW d g iy © WY dadifd@n Is g iz els chjts
dL dzlz yJj ded v, ftoedJ d3ded C O o dzlsej desomMEtsets dL dzzyj de
d Mfidzi H s oCHEEVdzdfifds] Isfyw  dz0 Mt j yd Odz' dz" 2 o H d3j Isdz 2

[dzv ©OBBlr M MdMmisj k2 o OB OS ftshd & tOs
BIS oW sChkmdy &5 tojdzscj desoMS s StdscOysd, (sl
JLGBtOY j dadv  dEijfidejlsiteaj. 3" RMssdz L 2j Bsj o foscEod
fidted BN Jdzed?2 HOjIs oL By detsMmis: i o MBEC 2 Istsydetsiy
ftedj BzdC O, O kOSCyj M §oksh!s tj OddL so Odsdz R
tOMmMmistsw ded §-f tg f nd3dzadTatfel W4 Jips A3k d  H dzv  f sdzzyj ded v
ftoesd Cydd o HMisOo dzj dzO dzO tedMmMbkzdzeC § 2.
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X

tdmizdsbts®&j stedd f§tsdzzyjddy fftsjyd?
RMABHY dL cEitdkiltedd Mmi j&BCd, dMSBROW & dize dc
fdzj HEZs h j2 Wistedlzdj:
h:XlC.hZ_chlhl_XZCD‘l
X +X,

10 thdge dzsy j dzdzse s t6Odzj J BIISHO BTN dzd § sdzkzy
mMtsj H q’((z(dZVVZdZJSQ 3) .

(1)

© B
tdmMezdasBrB8ude | e Cydd Mo Otedesets Misj H(
O-f eV BOW YaetBRy Y g vzdzOW Jtotsj Cyqv
456 dzOMdzs ftoj Hdzsy J dedzts 3z o3 Is tsdedzj Mlsiag w jz | dets 2 {f fis:
stsy¢d &0 dqLBttOy jddd fHted Mtslse jlsMisokze h jdi3 ]t
sflsddzOdz! dz"@ &3 9 Otcd Odelssd3 BHtcj HJdzj degdw 1 Issets fdgj R
MedHddzj dzd2, Is. J. cOdzdy BStkzy dsiisj S toly Pdghfigls v dz
BEHjI Isjd3 MOKB &3 Mmdj " j dad § .
rdzv td OdzdL Oydd HOdzdzts?2 L OHOYd t©OLOBESISOdz { te
dmf sdz' L s9 Ols! ® odH] BlsHJjd dts?2 fttsctcOdd’ , sO¢
toJ dzgsG j dzsomME drn dLBBOY Jjded?2 dedzd. dePsBlE@ f B § fg @
s++ ) dMftsd L co@Qld RZz0dd z@dgYy Ctcj L zdz? sOIstse d ¢
OpenCV( § tod o34 dzj dzd § dzj sBrtSHJ B = &OIJ BOsdUud MSdrn Y
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dMmr SHd = dL sBtcOy J dzd 2 Odzc stedIsd3s ' tc OB 5t ) © Aff to g dzjc WO
sBOL B5d3:

lL.ucdzOydoOdzdd dMmntsHd RMaferHeEgOy d dag @ tc Oy J dad §
dzj ¥ 4 dzZOIsj dz! dgr § h Ezd3 , Cslstster §| fOckzBdzr &3 tsBtOL 5
Yyomlsdzsmilsd ¢tsor hjdadd tej L SCtsMmisd COJ o, f 3§ dds s a3z
34 Hd Odzdz” 2 W ddz' Ists;

21 sor hjdzdjy tdLStsMmisd Cw0OJyj ddz® dzdaz et @ xizd dzd of t
fstecseso 52 W ddz Istd O[S u Qdiplsdts) Isddg Qg O [ et jsfiplOaydfw j Is iy w
gL di3j dzj dzd 'sB ta @itc® j L sBtc Oy j dzad W d otsLotcOn j dgd W ¢
o' tdzdzj dzd ¥ ©BEOdkgts fioj sBOL 59 Odad

G dzOY doOdzdj tojLizdz IsOIstse . ftsom M jday tcjurL € tshipls
Bsy dIs ftcdoe j Misd ¢ otsL ded € detso § dzd © Hist sdzdzd Isj dz' «
fcolststodz” @3 ftod d3j dzj dzgd J &3 Mc dzOy Jo O h jes Wddz stcO;

4.1 tcdd3d dad dzd 4 ikctseBajHe] df dedy GStwlzy dsMmisy 2 da
fesmMdzy dm HtjHOOdIsj dz dzes?2 BOBESISCd ftesdMmmtsHd
Wddz! stcOydd. l1ted {1 lssdl3 fstesetott) L dOyjdd) o@syjl
f SH B tc Odzts o tclzydzlze . tWididiz dis ds@Usd d f tfftadsjcHSpIdSRe dzj dz
Il L d3tsy dets s ¢ Cototcj Slsdzsets HjIsjSCIsdteso Odedw € tolzy
f stesesots?2 Wddz IsteOydd;

5.1 tod d3d dad dzd J ftc] SsBtcOL 59 Odzd™¥ mOW O € . tojf dz¥ dz
fsdmMCO Ctoky dtsfmlsy 2 dzO X § oz ¢ B Is tSfotaddjdgigddzrnj IS o v s Bidg A
OpenCV W Iz dz€ ydq v ftoj 5B tcd2],c59 @dzd o 5 daOWN OO W ZzO2Isd ¢ d
Hjlsj Clsdtetse Odzdz" n O tj dzZlscj dztsea S d - fdzd B3¢ O~ fme
WEedzSydd eoredwHdl MdzjHEZs h dd3 tsBteOL B5d3:

void HoughCircle¢ InputArrayimage OutputArraycircles

int method, double dp, double minDist,
double param1 = 100, double param2 = 100,
int minRadius = 0, int maxRadius = 0);

1 HJjimagei dMr SHdzs d LcsaewiOy | dztpP oz B3OMMdo M dzO2 ¢+
ts ¢ to lz ) dzts fmistiodz g d3J Is 5 H dmf sdz' L zj d3gr 2 ftcd HJjIsj Clsdtot
sCtolzy detsfls j 2 CV_HOUGH-_t6RIADJ ENE] J Mz BEBOtstc O, d
HjlsjSClsdtetse Odzd v  yjtsdalgftaisel s5© sz s od fi{~lts H dz- i3 diftE®B tc O
o' Mslsr / M d tc d ugn_dis- d3e .dzd W30)zy dzOW HdMIsOdzydw dd Y HE Y/
Ctozgparanl - f jtco™ 2 JOLORBjIste (o jtemndzid fYBteSBEBOB] L
CtoOdzd y papzdzds)stets? f OtcOdRd Iste ( Mz didsdtelze h j jOdefste 5 G t
Y J dzls wmis sadius- i3q dzd &30 dz! dzr 2 t@drddud 3O hhd GOdz' dz" 2 tcOH (|
l ORBCOR ftocdosHdhBses Hftodd3 tcO tOBSIST ftotse tcOd3d3”
fpts Mdzj Hizs " di3d § OttOd3) Iste OB :

HoughCircles(source,circles, CHOUGH_GRADIENT, 2, 1140, 2055, 65);

v sydstsmis ! HjlsjSClsdtetse Odzd W ) HOdzdztsdz Mdzz YO
ftcj] sSBtcOL 59 Odad v , fsl sz Mkh jMlseakzjls otsL Btsy datst
tdLkdz O ffstesetsoats? Wddz steOydd ftej HMIsOo dzj dz dzO
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B
{ M disS L& d 5O foesesos?2 Wqd steOydd

O-f e¥ ROV fHelgis YO ftotsj Cydv

0] B
t dMmMEzdig Y LEzdz? sOIs HjljSCIsdictseo Oded cSteOdegdy Mo
O-f oW B3OV fasfgdsSy Y tedeOY Jetsy Cydw
tdLizd2 OIstsdz tcOB IS’ dtsH kzfgzW H Jvls dA Is dsth)ts o @fdzds BdgdO >
e Otedz” B3 MjHddzj ded¥ 3 d Slsd3j yg dzdz" Bd yJ dals e OB
LdzOyd dedwvw yJj dzstetse tsCtokzy datsmisj 2, e OBBZO 0O Istsc
dLtsBtOy jJdedd d dzO tsMdzeso | ftcj HMIsOo dzgeidzdzte 2 y ¢ ) iz
Gdzzeddzz L Odzj cOdzgdwV WHI©CO. RLEBBOY J dzd Vv, ofMmj ©OMI
SIsH j dz’ dets? 9 C dzZOHC ] tojLbEzdz sOtse (tdmizdatsS 6) .

" WeldingPoints o X

MonyuyeHue npoekumit  PydHas HacTpolka duneTpoe  PesynkTaTsl

LIeHTp AETEKTUPOBAaHHOMW OKPYXXHOCTW LIeHTP AETEeKTUPOBAHHOW OKPYXHOCTW
X 367 Yy 329 X 679 y 329
PaccrosiHne Mexay ueHTpaMu cBapHLIX To4ek 195 MM

CMelleHWe UCTOUHUKA UanyueHua 40 Mm FnybunHa 3aneraHua 1.06 MM
PaccTosiHue UcToHHMK-06BeKT 50 MM

PaccTosHWe UCTOUHUK-0bBEKT 300 mm

MorpelwHocTe + 0.07 mm

{ desCds ftccORd M tjLbd sOsOR] ©ftjHjdjdd
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1 toj Hdzsy j dzdz” 2 toggWis sefL HSjddlRt dL @ lstse dzj dzdzr 7
(bsyj ydzs?2) Mo OwSd fLotdvwjls M orfr MsSs?2 Itydtsmhls
icdzzeddz L Odzj e OdzdY wHEBO. 1td ltsdg MdzjrHkzjl I
OB IS’ fzh j Mise j dzdats o tfiad of  dgdzd Gc®@ L totg ) qalsiaf jj dzs o ¢ 5
L Oh & d3dzj dzdeats fiyls dmrtsHdz 7 fesjSyd?2 d §O0LOR] st
HilsjCldieso Odedd W ddz stesea. | Mmewrd M tldd toj O
dmfsd LEjdBr n §OwLOR) stetso .

Yy dmdzj dedets § t5Gtej N dats ) ls 'dzOtE{Mnjnlds vy e[/t tintdad jHHzjs dzid -
-teOMMistsW dzd fsBd fj ISty dbd W oW j SN0 . )y iEE toj " detsfylst o
-t OfMis 5w dad jf tedffylssagfdd Ssf toj Hj dzv j sfqw 20 thdse | o
ftsGtej h detsfyls 'NO dz® thtigis o dzj
-fRd " jdedd dMmistsyded € @ - Puafy ndedr g jels "dgshls: e 0
-fsetejh desls!: SitejHjdjddy twOMmisswddwy djxHE Yj
4t mufidSmiddzj 2 MMmisOedvjls 0. 15 d3ds.

10 tfdtsej HOddr 7 fkzdSlsses d Wottdzd (1), &
By jls MsiPE@EdyIs: 0.

t OBslsO o' ftsdzdzj dzO@ Htod WddOdemMsots?2 G sHHJYC
i sMMd2MSs?2 AjHjBOYdd HoEYW ctshikzuOthise j ddets?2 s
[ s-1582.2017.8.

] dIsj tOlkztcO

1 [dltsH Cddstetsdzy CtdaAsOCIsdats?2 ( Istsyd ydztsP Pte dis e
R. 0., 1EC s.s5., [BBHSoMCFRe@CIdd Wi/lMs IOV K fig il 5 i) A fo
toj ddse j dzsomMCts? IsjrdzdCd. [ OljtedOdzr Ctsdatv jtejdzydd. 20

2. LeamningOpenC\V ComputerVision with the OpenCV Library Gary Bradskj Adrian Kaehler
200. OReilly Media ¢ls 1453

gReU( [ ¢ trrvyr1{lusfs RLBI[sARR C[[sut,
1o Jfervflr sffY rruvrsvft¢
v fls d datf o [HJc} tets HUjRR)

t Jdzlseg jdesomMC d2 daj cOL tokzh O h d2 € tsdzls tets dz (ts)
HJOGdtsmMisdSd COyd Mlseo OB Ow et 8z] Iistg B dpaldy dizd @ tc tHaPL o S H
9" wodls! tcOL dzd ydz' J oqdHT HyWJjClstse : fzmlstsilsr | ts
HiWstedzOydw ddzd ftotcjyHJdedd CdzlsOC st o [ 1] . (
WodzW jIspw  tsBJ MY judddd §sist] B dasdg)sdedsts MBS tedst dinidSh
o] dzlse j dzsomME 82 ddzmtf j Sydd M BICtesWisCizmder &3 dMmlssy

dnJ 30 HjIsjSCIststc® Hdzw (s o¢ dz¢ YOIy Isaf yf vz fif
(1Ly), sffl Mmjdmtte, Mmudls' 208 zs d ddalsjteWj 2 M
{ § delsc | detso G tofjtc j dSiBdeOY zdeds Y o flduimMisi M it
¢co¢ ) teW H j mip g s’ s tzOH OB Is dzedL € 52 M2 ¢ s
dL dzz yJ ded ¥ , dmf sdz' L zjIsMmw t©OLdzj MJ dzdj Mdzsw Mmyd dal
foLotsdzw jIs fMEkh j Mis&k] dpddts dddfo jHdpdsyklds'steiptets 1 5 dL B j 3 Od
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HdzdIsj dz! desd3 oL Hj2Mlseadd tjdalscj dzgO dMmf sdz? L 24 Ismw
sf{[1 Mmjdhtted  yjttdjoets?2 1 [l YoLetdvjls fMLHOI
toj dzasGj dzsoMC d2 HjljCIststs.

1 0dBBdzj j 9 DEAUA zffB =zO ter dzC j Wwodzw<s Isfqw  fpyd dzls d ¢
yirdw (Csl) d s¢MmMdmMkzd YdJHO cOHtsdzdddw ( GadOx).
LOC dz¢ yoOs Isfmw o MlstckzCIlsktej. wdzts?2 Csl ftojHMIsO0 dzv j
dedztsf sHtsB dz' 7 CfiptgiffHsdfizts ot  Gdsj stetsdz f stcWHE O 10
tOMftesMisteOde” j sw ) d3d ded B3O dz! dg" d3 twOMMJ W dedj &5,
Myddalsd dzdzw stste dadzj jIs 1 WWjCls ftsfmdzj e j uj ded W, Yls s
Coditf ! s Isjtoedets? bsksctcOW Y. JEdd OxsBshd@s ) © B sdz
fsedzsh jdad j 3 toj delse j deso M tsets dLdzzyj dedw o HJOY C
zzyh dj ~rO0OwOCIsjtedmMidSd s ftesMistcOdzmise j dadats dzglz  tc C
Myddelsd dzdzv ststetsds dz@ te" de€ j [ 3] .

v sdzh d 20 Mmdzsw tc @)y dv dzlslrfr dpdefniets  j 0 sHdddB WOClkt
nOOCIsjtedmisdS d YygWtctse s ts HilsjShttcO. Ve jdzd
mMyddelsd dzdzv sste© ftocdotsHdls € ko jdzdyj dds tOMmMmj W ded
dL sBtcOY j ded v . J slsdetsh j dzd d s to HsCHsith tafddmts o idizAs ¢ 18 o
WedzeCydj2?2 Bl dmMfsd LiEzjdks2 1 djtedd toj dalsc j datso M ¢C 1
fsedzsh jdadj toj delscgj desomitsets L dzzyjdedw. 1 ted- tcOB TS
100 €1 GadOx fmyd dzlsd-&z@0Is & d@is 8 @Y dbjzs isdzp § 9 dzd jn % bisc
fjtejHOYUd &sHEEYYydd (MTF), o HEE{UOySHESHEBSHYGO C

10 kedfh) dL sBtcOy jd&¥ tslsjyjfMmlsejdadz j toj dzlsc j daetso fr
s dMOdedets?2 o7 hj bkjrndasdzsedd M tcOL d3j tctsdy 1o £ 16 j s ts
ftsfgle® jIs 11, 4714,5 d 22,8829, 1 fMmxk.

tdfMm. 1. rjljCltter 1tsHdm. [ OS 1215

I kOBddyj 1 ftjHfMisOodjd' HOLOCIk,jttdmisdsSd fm

M demtstctso . s OC o dHmlEs] yd s dsjodedZzdjy"™ Hjlsj Slstster ] to ke
RBd agPdz' dz' &3 LOL Bjtesd3 §dCMmjdy d Btsd "dB 6OL B tesd
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sOBd&ZdYyoO 1. mOKOCIsjtedmisdSd Mmikh jMmsakzs hdn d

[ tSH j dz 1 S miksR'dsl ¢ SIsdo dzOw 1| st §dS¢Mm
1 totsH d 121150 to 50 114x145 2300%x2900
1 totsH d f) 24B00 to 50 228x291 4600x5800
C7942 50 120x120 2400x2400

Dexelal207 75 114x65 1536n 864
Dexelal512 75 145x114 1944x1536
Dexela2923 75 291x230 3888x3072
Shado-Box 1K HS 50 57164 1152x1300
Shado-Box 3K HS 50 114164 2940x2304
Shado-Box 6K HS 50 145x114 2940x2304
RAD-icon 1520 99 150x200 2064x1548
RAD-icon 2022 99 2047221 2064x2236
RAD-icon 3030 99 3061306 3096x3100

[Mizco &z &3 § OLO®) St (6] dasc ) dzso Me 52  Mdflsj &
COLtEjh jddj. [ OdedgO" SOwOCIjtedMmisdCO ftejnjdv,lsf
fqCjdzjdg HjljSkBEO, COYjMmbsotd toj discj dzso MC s5¢
Citdjstedyj NEdEs. bbbt odhlss j koY tOLEj" 05 h O
o' 6Oy Jj &zO®, COC [5]:

R=R,—— (1)

k-1 (FR Y
LHjR'T dlstsegtso OW ftesMistcOdzMmis o j dzdzOW F t& Ota Qaj d3jOE " (
WsCkmdese K T § 682D dydj dzls ¢ j tsd3j Istc Ruj e ts ks tc &defy lstza] g
tc@Lj h O h Ow M smtse dzts s ¢ Hjls] CSlststc© (wodwjlsmw V
HjlsjClststetso 1 ¢t Jsi®R ez JyQtedld MsMmilsOo dzv j Is 10 f Otc  dzo
or tcOy J dad W 1 mdzjHEjls, Yylsts ®BOC M BOdzr dzOW tcOL tgj "
zo § dzd ud dzd q :

K = (FRp)®+1 )

OmT I:FRI.I:I:’
1 0tedMizdzS ] 2 fjHmsOodzjdz cwOWdS L OodMmd disl
tojddujddy fttd KOCMd®EOd dts?2 ©OLEjhOsh 2 Mfshs
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https://www.teledynedalsa.com/imaging/products/x-ray/dynamic-flat/shad-o-box-hs/SB1573/
https://www.teledynedalsa.com/imaging/products/x-ray/dynamic-flat/shad-o-box-hs/SB1490/
https://www.teledynedalsa.com/imaging/products/x-ray/dynamic-flat/shad-o-box-hs/SB1492/

10000

1000

100

10

1 3 5 7 91113151719212325272931333537394143454749

tdm. 2.

SO dHdets (L
toj dzlse j deso MG 52

rdazv
st j BB k) j

557442 01 3

sOB dzd y J 2

1 0o did @3 Mmis!

or MEC 5
t Is O dzgH OftpdsfgdO ¥ &3O

Hisdzy &zZO 5B dzOH Ols
OL )" jddj 2BjgBBiwLicd " j dzdJ
OQolsskOIsdL dtetso Odadats j
ftoj HiMIsOo dzj dz
B 2z smjted2 desets ftosdL astHH Mise O

v OB d&ZdYyoO 2.

L &z yOls j dzw

oW ds o,
ddemy 4 Sydd
LOHOY ddefMf jSydd Sttt dzj Sltetsdsj © Ocded uj MS d =

fsslse j Isflse j dzd
b r2dided  fyfts o) df Qs
T QOS] g
C s dzls tc 5 dzw

GJ sdd

(S

MOBOSCIsjedMmisdSd MdMmlsj & ©j dalsa j c

zoj dzd wd dzd J

Ldzj S Istets dgdz R

6OL " j dad §
L dzj € Istetsdgdzr R

d,

fydzj wize P d d3d

fjtej BN Jdedw

sBl jJCIsO
sBi JClsO,

Cl WWdyd,)desO o jtsdsjlstedyy

B sdzj

L dzts o ,

" OEOSkjtedmisdSd

| dzj € Istots dzdz’ R

Creative
. Unicomp | Scienscope| MSEngineering| Electron |1 { {1 R
1 OroB) st CX3000 X1000 MSX600 TruView Cdzj € Ig
Prime S
Vo J dzd ug dzd J 10nA 25n 25n 100nR 10nA
t OL tej  j dad § , 1,5 5 5 5 5
| © dzs dz - - sfydv| sfyd] sfyd
Vit &3 g dzd g _
XYsBi jCKO € dzO dzd | dzO dzd y dzO0dzd yd dzOdzd 4y dz0O dzd
Vit &3 g dzd
XYHjlsjC bt s yud
1 jtoj o3 M j dedj| dzOdzd | dzOdzd Yy dz0dzd yd dz0dzd y dz0 dzd
vsdiismddzlsj L - - - - s yd
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t OL d3j € Ist®OB 1 j - - - -
Cdstetdy 20R2 32Rr2 33344 61n6 30Rr3
t OL B &6 OCIs(d - - - - -
B ZOmisd Hjls 4, 8n 10~7, 2,522, 30r3 1271
 JOf OLsdz t &4 Hts 9 HB 8 Hts 10 Hts 8 His 1
vts¢ IstekBCd,| HB 2 HES 1§ HE 40 HS 5( Hts 2
ABCEM btkze ¢ 5 10 100 33 33
Cdzj SIstetsf dIs @O 220 220 220 220 220
t OL d3d .6, Mmd3 | 75x57x89| 110x75x140,  74x93x70 757160 | 80~ 80
lifm, ¢@ 300 450 160 Hts 2( HB 2

{OLBjte §dCMmjd' ©OL©EOBBIOdd & ydieser i HJlk
" MsC 2 vykoflsedlsj d detsiglied h § B dzleslgtisde'd " dsf thts|OaizgH [OE Is
GBS s kEmdses dqLdzyolsjdv d ftjydL dsdsds &«
slsjyjflse jddzges MmdMmlsj ek ] delscj desoMC 2 ddzmfjSyd
Besor &3 OdZOd&EEOd o Mo sy GH CyE@h i i koKl s d
skjodsdsdcdd fesdLosHmMso O GBS sCkid & dL dzyols
10 B¢ d dedxd, Ulst | el adisdzd slzshBC B8RS 'BdHEBES s d
fesdLosHMise O Hdw ddmfjSydd BdS st dj Clsesdj 7 Odeq

[ ds jizaddls

1.1 J cdzOteH [ .., Vd &zdzdzd 1 . 1 teOCIsdyd MGy tokz¢
gzt j Sydd o ftesdLeotsHMmlse] t©WOHIBL dzj Slstetsdzd® = dL H

2. Gupta R. et all. Ultrhigh resolution flappanel volume CT: fundamental principles,
design architecture, and system characterization // European Radiology, 2006, Vol.16, Issue 6, pp
11911205

3. Larsson J. XRay Detector Characterizatiera comparison of scintillators // Department
of Applied Physics, Royal Institute of Technology, StodkhdSweden, 2013

4. Samei E. Performance of digital radiographic detectors: factors affecting sharpness and
noise // Radiology, Vol.243, Issue: 3, 2007, pd.61

5. [OLEtetse ¢ . R. , ]l slstcOats® 1 .1 . [ JCteWtsCzf
[dHdyddzheoOw Isjrddé¢o033 "5 (269), 2011, .30
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tor1t o fusd trvyspudd 114 o i ®R1 ¢
gafovol o vim JfgrmRYyYmfrouosuv/l
JRrtdfrvofJuot i rmldgR It RCURE
| ¢ Odis@ [cRAMIEZt] o j fds dzd €

[ Mdzts o dats 2 LOHOYJ 2 SBtSGOIdIsj dz? dz@ = WOBtGdS W
Milsjfjdd dLodjujded” §sdzjLder & dMCsfOjdr 5. CkO
MfshssO®Rd: f§odzkzyjdd) JdvsttdBoydd s ~didud Mssd
C Oy HEXOHG] BBGEOM jddv, bksyds] tjckddese Oddj Isj

Ajd s ZOMmisswh j 2 OB ST fls O9 d dzts iy S
toj dzlsc j dzsMy jCstcOd deséts sl oatsets OdRzOdzdL Olstste ©
sBEBCOdlsjd d & fojHftedv kP s B dasdaste g R s GhadEod §

¢ dz0dzd Isd ud MY O] tc azd Y O € CafZFP Yz NitgZ>28) qu (2=29), Zn
(Z=30),Cd(Z=48)0 t©OMlso 5OR yddz€ O ) L OHOdedzs? Istsydesls:

v OB dzdRIOBIL 6] dzgd J € Bdzyd d

= _ Oy OL sdz
g9 stddstetsdzd tolz § d3r 2 Csdzy j dzlste Oy d 2
: co 120 &6/ &

> N 120 &6/ &

3 7n 100200 ¢/ dz

. cq 11000 6/ &
= Cu 11000 G/ dz

s BGldzduydlsjdz dg@f &3 YyjtesOds OdzgOzdIsd yj MS 52 L OH OV
BAQdsf ydzr = d MYy jClstcOdz dzr = 1 WW jClstso:
Q) dLBdtcOlsj dz' dats j 9 BKaB ([ErSH64 dzdl J) ARl 7.48 1 1 ;
Ex=8 . 3 3;¢1 |
B) dLBdOIs]j dz' desjy §tsedzsh jdzdd ydadze€ sd3 o ts51:Btd&zOWH OF |
f 56 dzts h Bl 1 ( ) ;
9) dOddydi M jClktcOd desects WtsdzO o HJMWIsCdka tcOL
(Ez23,1% + 1) s Isdf dyds drn Istg G ighsediistatsfoy. j f

LEOL OdzgdzO" sMtsB j dedets fyls ¢ OdzOdzd Isdyj MSs2 L OH Oy
sB dzOtclzy j dzad W ~dddyj M dn 1 dzj a3 dzls s @ tcj dzlsc j dest
tojhdls OdzOdzd Isd yj M k2 L OH Oyl f dmf sdz’ L s9 Odz
tcj dzls ¢ j disdyf dpt€dst8S1]. ¢t [ H dzOC s ftotseo j Hj dadzr § 1 St j
dzj EHBBo dzj sostedlsj dz’ dzr §| tejL zdz IsQlIsr OdzOdzd L O; fto]j
CteOdzd ykz Stsdzdyj mlse j dedesets sfftejHjdzjdzgdw o dzj MC tsdz

vsOC, Br'dzO fmMlsOodzj dzO L OHOYO (K dej H tses @GO dzd A
fih jMmlsokzs h j2 d&sHjdd SesSttkzHtse Odd¥ d ©OL©OBBOL
ted HAzv tjhjddvw MmO dzj degdes? OdzOdzdIsdyd MEs2 L O

[ dlsj cOktO
1. c¢tjdesejdsimgjClsteOd dzr 235 JilistisiCslad o dz @dzOfizin I
Cdstesd § BsmEOb®s cEscOldljd d'n WOoswdCe, 4B
OOkdlsdS s [ sMindd, MestddS kekzHiss, 2017¢.
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lrtelrsvRrRIZ ARAT SIS B tr1uv4 11t dARY [ HS
gst3v e Y[ltrrrriylideuvr Y otuvRrRE dw(rfcr I

RM m[yceuvs)lr11ds 1t RrRIJr1JueuRr
dtendfitban s 1 abctetsW dL duj g bR dizoa s o M&.d2 dJ dzf
NIl o ROy OHde" 2 Ajdzste B yHdMydy dzd dzOtedz” =

ftosHse sdz' fMlse j dedzs)s s C Oz § LY czf "o HtOF OH dz' 2 £ j dzlst
B AHIMUYdY dzd dzOtedz” = dMfdzj Hise Oded 2B § I B eg) dgd Y tetsH
ledvistdgda | i1 pctesWdL dud MY R dzgzoa s dz' M&)d 2 d dzf
1 EMOT Bl 11 ettt dL duj M iR dzgzOaGldsj dz' m& . d2 ( dz
NIl o ROy OHdz" 2 Ajdzste B yHIMydy dzd dzOtedz” =
ftetsH o sdz fyls o j dzis) tsls e OF foPujl il S & v

o4 d3j-da@®> dzj 20§ 4, O LOYyOMmkkzs , J Hd dzfise j dzdztsj T
dzdr Wttocdiddtekzs Isfpw L dzOydlsjdzt dz" | fE2zdzr L Of Ofpder 7 3
steeOdzed yd MSdra o94hh jMmlse dzO tcOdAA | toc dnuskxnlel W & 7 § B isic'O]
f ted ¢ sH[ts Mis

[Mdzsodzr &5 Ctedlsjtedi @3 destedzOdz dzese s f tetstcOMmlis Odzd
MesMmisswdzadj SCdzjlstsS L OtetsHT h O, tftcjHj[@vehjj yjdsf

rdzv tjhjddv LOHOY MmjdjSCydd d fijRdBi~dsso"t@Hfisloe)d
ftedesHdesMisd ddzHdoe qHEOdM dgr 7 MjddvYdz o MmJjdzj € ydtsdz
CtsdzH d yd b etdzlsiffjRdsdz j todp@ sdz L 28 sfqpw tcOL dzd ydz' § 3 Ists
COydmso©. wkhjMmsolkzsNdj YsHrtsHYp dBEOUY @26 OF Y
f Otcling M3fLdg todgO  sL otsdzv s Is o f sdzdets? dBjtej tojh Ols! o

o LOHOYJ 2 9" wWodz dzad v sO¢dn HijWjClte dz0
toj dzlsc j detsctcOW d Y JdANS OO sdlyy dslis,H dzj tc®L tdfg e@Y tolO) tedgets &
M shtse ddsftsdz’ LOA j{fd@2@Igatdz O dzd L Jtets o Ols ¢ o toj dzlsc j dztsB
tc OL dzd ydzts 2 94 dzd yd dz" , W stedgr 0] sO¢ Y J§ sy dzd Is
Wsted3ssBtcOL 28 h drn ®BlecOdetseo L jtodeso & d |

RMfsdzr LsoOdedjy dBJISBHO tj dzlsc j detsctcOW dd Hdzv Od
st ez Qodzr j yOfisd L jtedztsoSd, KkOCdJ, SOC fj dj dzdz®
ftsotcjyHjdadz' |  dzjfisotejyHjdade j EyoOmlsed s dztsh ¢
tcOL dzsd3lz d , fmMdzj Htse Ols j dz' dzts, Bsekzls ttOL dzd yOls+ mw
YdL dzi MflsMegdedzso € dadzjels dzO toj dzlscj desctcOBBOR
ffmlssisr dzj CtetsL T, B Ctetslstej " d dgr d tmtclf 6d gzt jsded
ftosWeo dzW b Isfyls j dgdz" & d HzjyOMisSC s L sBtcOY j dzad W . Clsts
MstekS skl d MisQitgrde " Qe O oiddgrftamiLj e O, Bt Hj dvls
fsotey yHjdedwW, orL" 90 4 dOMJ sy &i3d d § Olstse j dzO
dzj do'dzls dzO Y dL dzj MY[sBhtsB detsmils: fmj v dz

[dCtesW sCEmMdzOvY toj dzlsc j desctcOW dWw f f tew d3r d§ toJ dal
e " @jdg HEE OGPU]
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B Jd MY J WfLdad i 3 i) 6z dzd w d v f 5dzdz" -, hizf dz" =,
ZOMjSd' &3 d lkcOo dddeso Odzdz’ 7 ) 7 Odzd Ui th) S LR o' tsck
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