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BBE,L\EH~1E 

MHoronpoeono4H~e nponop~HOHanbH~e KaMep~ /MnK/ e HacTOH~ee 
epeMH WHpOKO HCnonb3Y~TCH AnH npoBeAeHHH MeAHKo-6HonorH4eCKHX 
HccneAoBaHH~ /I+a/. MnK HMe~T 6onbwy~ pa6o4y~ nno~aAb, xopowee 
npOCTpaHCTBeHHOe paspe~eHHe, 6~CTPOAe~CTBHe, B~COKY~ 4YBCTSH
TenbHOCTb, H ecneACTBHe 3Toro noseonH~T onpeAenHTb c 6onb~o~ 
T04HOCTb~ npOCTpaHCTBeHHO-epeMeHH~e xapaKTepHCTHKH nOTOKOB 
HOHH3Hpy~~ero H3ny4eHHH, COKpa~aTb BpeMH 3KCn03H~HH H PdAHa
~HOHHy~ HarpysKy. C4HT~BaHHe HHAY~HpoeaHHoro Ha KaTOAH~e nnoc
KOCTH 3dPHAd AdeT B03MOmHOCTb nony4aTb ABYMepHy~ HH$OpMa~H~ AnH 
3apHmeHH~X H He~TpahbH~X 4dCTH~ C o6~4HO~ TpeX3neKTPOAHO~ 

KaMepbl. CosAaHH~e Ha ocHoee MnK AeTeKTop~ ycnewHo KOHKYPHPY~T 
C TPdAH~HOHH~MH - peHTreHOBCKO~ nneHKO~, C~HHTHnnH~HOHH~MH 

raMMa-KaMepaMH, OAHOKaHanbH~MH 3neKTpOHH~MH C4eT4HKdMH, a B 
PHAe cny4aee nonHOCTb~ B~TeCHH~T HX. 

BamHe~wHM QaKTopoM 3$$eKTHBHoro HcnonbsoeaHHH MnK e cMemHbiX 
o6naCTHX Hdy4H~X HCCneAOBdHH~ HBHnOCb HHTeHCHBHOe pa3BHTHe H 
npOHHKHOBeHHe B npHKndAH~e HCcneAOBdHHH cpeACTB B~4HCnHTenbHO~ 
-:- ::::":: ::~~:·. IA-:~"-"L "'"R"'-'IAP 1 Rt~ /t<~K noaeHno. MHHH- HnH MHKpo-3 BM/ 
n03BOnHnO peanH30BdTb KOnH4eCTBeHH~e MeTOA~ aHanH3a, dBTOMdTH-
3Hp0BdTb 3KCnepHMeHT, nOB~CHTb CKOpOCTb H T04HOCTb H3MepeHHA. 

B nocneAHee epeMH ycHnHncH HHTepec K ~H$poeo~ o6pa6oTKe 
Hso6pameHH~, npeACTaenH~~e~ KoMnneKc npeo6pasoeaHH~, HanpaeneH
H~x Hd noB~WeHHe HH$OPMdTHBHOCTH H306pa~eHH~ H KOppeK~HH 
11 HeHAeanbHOCTH 11 AeTeKTHPY~~HX ycTpO~CTB / 4,5/, npo6neMa npaKTH4ec
KO~ peanH3d~HH nOA06H~X npeo6pa30BdHHA, COCTOH~dH B Heo6xor 
MOCTH o6ecne4eHHH OnepaTHBHO~ o6pa6oTKH,ycneWHO pe~aeTCH B 
HdCTOR~ee BpeMH 6narOAaPH: a/ pOCTY B~4HCnHTenbHbiX MO~HOCTeli 
COBpeMeHH~X Man~X 3BM, 6/ pa~HOHanbH~M npHeMaM o6pa60TKH. 

,L\pyrHM eeCbMa none3H~M H WHpOKO npHMeHHeM~M 3neMeHTOM AeTeK
TOpOB Ha OCHOBe MnK HBnH~TCH rpaQH4eCKHe AHCnneH, 8 OC06eHHOCTH 
TeneBH3HOHHOrO THna. 3TH ycTpO~CTBa o6ecne4HBa~T OT06pameHHe 
AaHH~x s HaH6onee YA06Ho~ AnH 4enoeeKa $opMe, o6naAa~T e~coKo~ 
~H$opMaTHBHOCTb~, HaAemH~ H KOMnaKTH~. OcHOBHoe npeHMy~ecTeo 
reneBH3HOHH~X AHCnneeB COCTOHT B CnOC06HOCTH HX BOCnpOH3BOAHTb 
Ka4eCTBeHHOe ~BeTOBOe H306pameHHe. KaK H3BeCTHO, OHO 6onee HH
$OpMaTHBHO, 4eM OAHO~BeTHOe HnH nonyTOHOBOe, ner4e BOCnpHHH
MaeTCH onepaTopoM, noseonHeT xopowo nepeAaBaTb MenKHe AeTanH, 
nOA4epKHYTb OTAenbH~e rpa$H4eCKHe o6pa3~. npeHMy~eCTBO HCnOnb-
30BaHHH ~BeTa AnH nepeAa4H KOnH4eCTBeHHO~ HH$OpMa~HH 06 OTAenb
H~X y4aCTKax H3o6pameHHH 6eccnopHo. B pa6oTe/6/ yKas~eaeTCH 
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TaK~e Ha 3~~eKT~BHOCTb np~MeHeH~R cne4~anbHO nOAOfipaHHO~ 4BeTo
BO~ WKanbl AnR OT06pa>KeH~R 11 penbe<IJHbiX 11 KapT~H. Op~ 3TOM pean~3y
eTCR e 1,5 pa3a ~ 6onee no cpaeHeH~~ c 4epHo-6eno~ wKano~ 4~cno 
pa3n~4~MbiX rpaAa4~~ 3aper~cTp~poeaHHbiX ~HTeHc~BHOCTe~. TaK~M 

o6pa30M np~MeHeH~e 4BeTHbiX TeneB~3~0HHbiX A~Cnneee B yCTaHOBKaX 
c MOK eeCbMa menaTenbHO, nocKonbKY yKa3aHHble AeTeKTOpbl Aa~T 
BeCbMa nOAp06Hy~ ~H<IJOpMa4~~ 06 ~ccneAyeMOM 06oeKTe ~ Tpe6y~T, 

cneAOBaTenbHO, COOTBeTCTBY~l4~X Ka4eCTBeHHbiX yCTpO~CTB B~3yan~-
3a4~~. 

1 . AOOAPATYPA CTEH~A ~nR ~CCnE~08AH~~ 
XAPAKTEP~CT~K KOOP~~HATH~X ~ETEKTOP08 

3aeepwa~(4~M 3TanoM C03AaH~R AeTeKT~PY~(4eH YCTaHOBK~ RBnReT
CR KOMnneKCHOe ~ccneAOBaH~e ee xapaKTep~CT~K. 00M~MO ~ccneAOBa

H~R napaMeTpOB,CTeHAOBble ~CnbiTaH~R no3BOnR~T Bblpa6oTaTb MeTOA~
Ky KOHipOnR xapaKTep~CT~K AeTeKTOpa, BbiRB~Tb OnT~ManbHble anro
P~TMbl ynpaeneH~R ~ o6pa6oTK~ ~H<I>opMa4~~. 

~nR ~ccneAoBaH~~ AeTeKTOpoe Ha ocHoee MOK, npeAHa3Ha4eHHbiX 
AnR paA~Orpa¢~4eCKOIO ~3y4eH~R 06oeKTOB, C03AaH CTeHA, BKn~-

4a~(4~~: 1/ 38M EC-1010, 2/ 3neKTpoHHy~ annapaTypy per~cTpa4~~ 
~H¢opMa4~~ c MnK c n3 /n~H~RM~ 3aAeP>KK~/. 3/ 4BeTHO~ A~Cnne~., I 
C03AaHHbl~ Ha ocHoee Tenee~3~0HHO~ rpa$~4ecKo~ c~cTeMbl GMR-27 
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03Y 38M ~MeeT eMKOCTb 16 Kcnoe: ne.neHVIA "' YMI-Inwpo..uAP 'JIA':~-~ 
C ~~KCVIpOBaHHO~ 3anRTOH - annapaTypHoe; eMKOCTb MarH~THOrO 
A~CKa - 0,8 M6a~T, cpeAHee epeMR AOCTyna - 10 Me; A~anor BeAeT
CR C nOM0(4biO an<~Jae~TH0-4~$POBOIO A~CnneR 11 8~AeOTQH-340"; AOKy
MeHT~poeaH~e AaHHblx ocy(4eCTBnReTCR c noMOI4b~ AUOY /80-Ko.noHo4-
HbiM/. 

rpa<IJ~4eCK~~ A~cn.neH, o6naAa~(4~~ pacw~peHHbiM~ <l>YHK4~0HanbHbiM~ 

B03MO>KHOCTRM~, ~MeeT cneAY~(4~e OCHOBHble xapaKTep~CT~K~ /p~c.1/: 
- eMKOCTb KaApoeoro 6y4>epa - 512x512 T04eK; 
- MaKC~ManbHOe 4~Cno KaAPOBbiX 6y$epoe - 3; 
- eMKOCTb 3.neMeHTa naMRT~ - 6a~Ti 

- 4~CnO OAHOBpeMeHHO BbiBOA~MbiX 

Ha 3KpaH 4BeTOB 
- 4~C.nO B~AOB pea.n~3yeMbiX nceBA04BeTOB 
- eMKOCTb naMRT~ "overlay" 

2 8. 
2 2l . 

' 2 - 512x512x2 ; 
- BpeMR BblnO.nHeHVIR OAHO~ onepa4~~ 

3an~;~c~ - 1 '5 MKCi 
- 4~c.no He3aB~c~MbiX Kypcopoe - 4. 
0o.ny4eH~e nceBA04BeTOB npo~3BOAVITCR C nOM0(4b~ Ta6.n~4 KOA~

poeaHVIR 4BeTa. n~cn.ne~ ~MeeT pa3.n~4Hble MOAbl, Cy(4eCTBeHHO ynpo
~aiO~~e pa3pa6oTKY rpa~~4ecKoro nporpaMMHoro o6ecne4eH~R: 

- BbiBOA C~MBO.nbHO~ ~H$OpMa4~~ /B03MO~Hbl 4 T~na pa3MepOB 
~ 3aAaH~e <!>aHa/; 

- BbiBOA nonyrpa$~4eCK~X 3.neMeHTOB /npRMOyronbH~K~, BeKTOpbl/; 

IIAMRn. ~lllfHMA 
IKAIJP08b1111 6ycpEP J 

r---------------, 
I I 
I 
L~ _ _!_ _________ _J 

~--------------, 

I ~, ~TT·_ 

L~-~---------_j 

6/ 

PHc.J. EnoK-cXeMa /a/ H OCHOBHble Y3flW AHCnnefiHoA Tene
BH3HOHHoA cHcTe~lhi GMR-27 /6/. IlyHKTHpHoA nHHHefi o6o3Ha
tJCHbi Y3Jlbl, OTCYTCTBYIOWHe B AaHHOf! KOHqmrypaU,HH rpa~HtJec

KOf! CHCTeMbi, HO TIPHCYTCTBYIOWHe B ee TIOJJHOfl KOHqmrypaU,HH. 

- yee.n~;~4eH~;~e pa3Mepoe VI306pa~eHV~R annapaTHbiM cnoco6oM; 
- ynpaeneHV~e 4eTbiPbMR KypcopaMVI C noM0(4b~ A~O~CTV!Ka 

/B03MO>KHO C4VITbiBaHV~e KOOPAVIHaT KypcopOB/. 

R 

G 

B 

ConpR>KeH~;~e AV~CnneR C 38M npOV13BOAVITCR C nOMO~biO OTHOCV!Te.nbHO 
npocToro VIHTep<IJe~ca, Bblno.nHeHHoro e cTaHAapTe KAMAK 181 
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PHc.2. BHernHHA BHA cTeHAa Ha 6a3e 3BM EC-1010. 

3neKTPOHHaH annapalypa npOH3BOAHT npeABapHTenbH~H OT6op AaH
H~X H KOAHPOBaHHe B ~HQposy~ $OpMy/ 9/. T04HOCTb KOAHPOBaHHH -
10,1 71/ MMj nonHOCTb~ ~H$pOBO~ cnoco6 KOAHPOBaHHH HCKn~4aeT 

He06XOAHMOCTb BBeAeHHH nonpaBOK Ha TeMnepaTypH~~ APe~$. BHeWHHH 
BHA CTeHAa nOKa3aH Ha PHC.2. 

2. nPOrPAMMHOE 06ECnE4EH~E 

Paapa60TaHH~e nporpaMM~, BXOAHLl\He B CHCTeMy npHKnaAH~X npor
paMM IMAGE,HanHCaH~ Ha H3~Ke acceM6nep H $yHK4HOHHpy~T noA 
ynpasneHHeM AHCKOBO~ onepa4HOHHOH CHCTeMbl peanbHOrO BPeMeHH. 
CHcTeMa IMAGE BK'liiJ4aeT 4 THna nporpaMM: HaKonJieHHH,cTaTHCH14e-

.j. 

c=~~--~~~f-~~~~0 

D.ETEKTOP CUCTEMA nPOrPAMM 
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PHc. 3. OpraHH3aiJ;HH arrrrapaTHLIX H rrporpat"'lMHbiY cpe):(CTB 

CTeH):(a. 

CKOrO aHanH3a, ~HQpOBOH o6pa60TKH H OT06pa~eHHB HH$OpMa~HH. 
:!::,;;;r.:i..i••vnaJionan '-"eMa upraHH3a~HH annapaTHbiX H nporpaMMHbiX cpeACTB 

CTeHAa npHBeAeHa Ha PHC.3. 

nporpaMMa Ha6opa AaHH~X BBnBeTCB pe3HAeHTOM B naMBTH 38M. 
Ha3Ha4eHHe nporpaMM~ - c03AaHHe ABYMepHoro H3o6pa*eHHH /MaTpH~~ 
4HCenl B 6y$epe Q3Y nocpeACTBOM HHKpeMeHTa~HH Ha 1 aApeca H4e~
KH naMBTH (X

8
, y8 ),B~4HCneHHOrO B COOTBeTCTBHH C B~Pa*eHHBMH: 

XK- Xo 
XB~---

Kc K( .. 

rAe (XK, YK) - HH$OpMa~HH c KOAHPOBLl\HKOB, (X0 , Yo)- "Ha4ano 
KOOPAHHaT'', Ke - K03$$H~HeHT ''c>KaTHH'' I K c 1 , 2, 3 ... I. 

111 

KoHcTaHTbl X0 , Y0 , Ke 3aAaiOTCH nonbaosaTeneM nepeA Ha4anoM 
Ha5opa. B npo~ecce Ha6opa OT6Hpa~TCB TOnbKO YAOBneTBOpHIOLl\He 
ycnosH~ O::;X 11 ::;X0 ,0::.,Y 11 s:Y6 co6biTHH, rAe (X 1).Y6 )- nHHe~Hble 

paaMep~ 6y$epa 03Y 
MH$OpMa4HH Mo>KeT 6~Tb TaK>Ke npeAsapHTenbHO o6pa6oTaHa nepeA 

3aHeceHHeM B 6yQep. 0AHOH H3 nporpaMM, npOH3BOAHLl\HX onepa4HH 
nOA06Horo POAa, HBnBeTcH nporpaMMa 3KCTpanonH4HH TpaeKTOPHH 
aapH>KeHHOH 4aCTH~bl B T04KY BblneTa TRECON (Track Reconstruction)· 
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Anfl e~nonHeHHfl yKa3aHHO~ npo4eAYPbl Hcnonb3Y~Tcfl ABe T04KH TpaeK
TOPHH (X 1• Y 1), (X 2 , Y 2 ). B npeAnono>KeHHH 6nH30CTH TpeKa 4aCTH4~ 
K npflMO~ nHHHH KOOPAHHaT~ T04KH B~neTa onpeAenfl~TCfl no cneAy~
~HM <J>opMynaM: 

/2/ 

a yron BXOAa 4aCTH4~: 

I(} I 
~X2)2 + (YI - y2 )2 

= arctg--- /3/ 
K(} 

KoHcTaHTbl K x• KY, K(} onpeAenfl~TCfl reoMeTpHe~ npH6opa. 

2.2. CTaTHCTH4ecKafl o6pa6oTKa AaHH~x 

Ha3Ha4eHHe nporpaMMbl cTaTHCTH4ecKo~ o6pa6oTKH AaHHbiX STATXY 
- nony4eHHe KOnH4eCTBeHH~X 3Ha4eHH~ MeTponorH4eCKHX xapaKTepHc
THK AeTeKTOPOB. C 3TO~ 1.1enb~ B npRMoyronbHbiX 30HaX H306pa>KeHHfl 
Bbi4HCnfleTCfl CYMMa H cpeAHee 3Ha4eHHe OTC4eTOB, 11 l.leHTp TR>KeCTI-1 11 

e HanpaeneHHRX X H Y, cpeAHeKBaApaTH4HaR norpewHoCTb OTC4eToe 
B R4e~KaX, cpeAHeKBaApaTH4Hble OTKnOHeHHR KOOPAHHaT X H Y OT 
cpeAHero H APYraR HH<I>OpMa4HR. KOOPAHHaT~ 30H (XI. x2. yl • y2 ) 3a
Aa~TCR nonb30BaTeneM cnHCKOM, paaMep cnHcKa - nepeMeHH~~- Pac
ne4aTKa cTaTHCTH4ecKo~ HH<J>opMa4HH npoH3BOAHTCR Ha AUnY e BHAe 
7u5,J;..i'-', ~vu • ~c 1 '- 1 tsYKJll.\~X 3aAaHHbiM cnJ~~CKOM 30HaM. 

2.3. UH¢poeaR o6pa6oTKa H3o6pa>KeHH~ 

UH<J>poeaR o6pa6oTKa H3o6pa>KeHH~ RBnReTCR a¢<1>eKTHBHbiM cpeA
CTBOM nOB~WeHHR T04HOCTH H CKOpOCTH aHanH3a 3aperHCTpHpOBaHHO~ 
HH$OpMa4HH H MOlKeT n03TOMY paCCMaTpHBaTbCR KaK cnoco6 yny4WeHHR 
napaMeTpoe AeTeKTopa. B npHno>KeHHH K MeTOAHKe HnK e paAHOrpa
<I>H4eCKHX HCcneAOBaHHRX 3aAa4a OCnOlKHReTCR KaK 6onbWHM 4HCnOM 
3neMeHTOB AHCKpeTH3al.IHH, TaK H Tpe6oBaHHeM onepaTHBHOCTH o6-
pa60TKH AaHH~x. B CBR3H c 3THM ea>KHO~ npo6neMo~ RBnReTcR orpa
HH4eHHe 06beMa /a 3Ha4HT, H epeMeHH/ B~4HCneHH~. 4Hcno npOH3-
BOAHM~X onepa41-1~ OnpeAenReTCR a/ THnOM onepa41-11-1 o6pa60TKH, 
6/ CYMMapHbiM 4HCnOM 3neMeHTOB aHanH3HpyeMoro H306pa>KeHHR. 3TO 
06CTORTenbCTBO OTpa>KeHO B KnaCCH<J>HKa4HH THnOB 4H~pOBO~ 06pa-
60TKH, OCHOBaHHO~ Ha pa3nH4HH 4HCna aneMeHTOB HCXOAHOrO H3o6-
pa>KeHHR, npHeneKaeM~x AnR OopMHpoeaHHR aneMeHTa Tpac<J>opMHpoeaH
Ho~ KapTHH~o npH 3TOM BCe BHA~ 06pa60TKH paCCMaTpHBa~TCR KaK 
pe3ynbTaT B03Ae~CTBHR Tpex THnoe onepaTopoe: T04e4H~x, noKanb
HbiX 1-1 rno6anbH~x/IO/o 

Ae~cTeHe T04e4H~x onepaTopoe xapaKTepH3yeTCR TeM, 4TO 3Ha-
4eHHe 3neMeHTa BbiXOAHOrO H3o6pa>KeHHR onpeAenReTCR TOnbKO OAHHM 
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3JleMeHTOM BXOAHOII! KapTHH~. K nOA06HbiM onepaTopaM OTHOCRTCR 

noaneMeHTHOe CnO>KeHHe, B~4HTaHHe, YMHO>KeHHe H AeneHHe ABYX 
H306paMeHH~ HnH H306pa>KeHHR H KOHCTaHT~, 3KCnOHeH4HPOBaHHe, 
B03BeAeHHe B CTeneHb H ToA· noKanbH~e onepaTOp~ HCnonb3Y~T 
AnR Bbi4HCneHH~ He6onbWY~ OKpeCTHOCTb T04eK npeo6pa3yeMoro 1-1306-
pa>KeHHR. 0AHHM H3 HaH6onee a<J><PeKTHBH~x noKanbH~x onepaTopoe 
RBnR~TCR ABYMepH~e ~HnbTp~, Ae~CTBHe KOTOp~X 3aAaeTCR B~pa>Ke

HHeM 

g '(i, j) 
K2 L2 
l l h(k, f)g(i- k,j- o. 

k=-Kl f=-L2 
/4/ 

Toe o 3Ha4eHHe BbiXOAHOrO 3neMeHTa g'(i, j) 3aAaeTCR CYMMO~ B3Be
weHHbiX /c eecoM h I HCXOAHbiX aneMeHTOB oKpecTHOCTH g(i, j). no
no>KHTenbHble 3Ha4eHHR 3neMeHTOB MaTPHLibl h Aa~T crna>KHBa~I!IHe 

<J>HnbTp~; HanH4He OTPH4aTenbH~X K03<J><J>H4HeHTOB n03BOnReT nOA4ep
KHBaTb rpaHI-14~, ycTpaHRTb pac<J>OKYCHPOBKy. fno6anbH~e onepaTOp~ 

HCnOnb3Y~T AnR B~4HCneHHR 3Ha4eHH~ 3neMeHTOB B~XOAHOrO 1-1306-
pa>KeHHR 6onbWY~ 4aCTb HnH BC~ HCXOAHY~ HH<J>OpMa4H~. Ba>KHe~WHM 1-13 
TaKHX onepaTopoe RBnReTCR npo4eAypa ABYMepHoro 6biCTporo npeo6-
pa3oBaHHR <l>ypbe. 

B CHCTeMe nporpaMM IMAGE peanH30eaHbl HeKOTOPble To4e4H~e H no

KanbHble onepaTop~. 4TO no3eonHno A06HTbCR onepaTHBHOCTH o6pa-
6oTKH AaHHbiX Ha Mano~ 3BH ecneACTBHe He6onbworo o6beMa Bbi4Hcne
HH~o 

no xapaKTepy B03Ae~cTBHR yKa3aHHble onepa41-11-1 4H<I>poeo~ o6pa6oT
KH pa3AenR~TCR Ha 2 Knacca: 1/ pecTaepal.IHH H306pa>KeHHR H 2/yny4-
WeHHR HHTepnpeTa4HHo noA pecTaepal.IHe~ H306pa>KeHHR nOHHMa~TCR 
onepa4HH KOppeK4HH HCKa>KeHH~, B03HHKa~~HX B np04ecce perHCTpa-
4HH paAHOrpa<J>H4eCKOrO H3o6pa>KeHHR. C~Aa OTHOCRTCR npeo6pa3oea
HHR no BOCCTaHOBneHH~ npOCTpaHCTBeHHOrO pa3peweHHR, KOppeK4HR 
HeOAHOPOAHOCTH WHpHHbl KaHana H noKanbH~X 3Ha4eHH~ 3<1><!>eKTHB
HOCTH perHCTPa4HH, reoMeTpH4eCKO~ HenHHe~HOCTH. K onepa4HRM 
yny4WeHHR HHTepnpeTa4HH OTHOCRTCR np04eAYPbl nOBbiWeHHfl KOHTpacT
HOCTH, noAaBneHHR WYMOB, H3MeHeHHe AHana30Ha RPKOCTe~ H T.no 
3TH npeo6pa30BaHHR B HeKOTOPbiX cny4aRX n03BOnR~T YCKOpHTb 
H. nOBbiCHTb Ka4eCTBO BH3yanbHOrO aHanH3a paAHOrpa<J>H4eCKHX H3o6-
pa>KeHH~. B nporpaMM~ IMAGE eKn~4eHbl anropHTMbl o6oHx yKa3aHH~x 
Knaccoe npeo6pa3oeaHH~. 

Onepa4HH pecTaepa4HH ocy~ecTenR~TCR nporpaMMO~ MSDC, ynpao
nR~~e~ pa 3Me~eHH~MH Ha AHCKe <J>aAnaMH HaKonneHH~X H306pa>KeHH~o 
3Ta nporpaMMa B~nonHReT apH<J>MeTH4eCKHe H norH4eCKHe Ae~CTBHR 
HaA COOTBeTCTBY~~HMH 3neMeHTaMH ABYX H306pa>KeHH~ HnH 3neMeHTaMH 
H3o6pa>KeHHR H KOHCTaHTaMHo THn onepa4HH, KOHCTaHT~ H yKa3aTenH 
<J>a~noe Ha AHCKe /HCXOAHOrO H pe3ynbTHpy~~ero/ 3aAa~TCR B AHano

rOBOM pelKHMeo 
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PHc.4. L(ei1cTBHe onepaTopa "HpKOCTHoro cpega" /a/ 11 /6/. 

AnR yny4weH~R Ka4eCTBa ~HTepnpeTa4~~ ~cnonb3y~TCR To4e4H~e 
~ noKanbH~e onepaTop~. K T04e4H~M onepaTopaM OTHOC~TCR nporpaM
Ma SHIFT, ocyl!leCTBnR~l4aR onepa4~~ "RPKOCTHoro cpeaa" - nocpe,q
CTBOM ynpasneH~R Ta6n~4aM~ KOA~POBaH~R 4BeTa lp~c.41. nonb3Q
BaTenb MO~eT ~3MeHRTb War 11CKOnb3Rl4ero 11 OKHa WKanbl ~ pa3Mepbl QK
Ha. AHanor~4HY~ ¢YHK4~~ s~nonHR~T: nporpaMMa ·~~¢¢epeH4~0HanbHo
ro cpeaa'', ~cnonbayeMaR np~ pacne4aTKe ~ao6par.{eH~R Ha AL.lnY, 
~ nporpar<~Ma RESTR,ocyl!,leCTBnR~l4aR TaKylo }!(e onepa4~10 HaA ~ao6pa
meH~eM s 6y¢epe 03Y 3BM. 

K noKanbH~M onepaTopaM OTHOCRTCR paapa6oTaHH~e nporpaMM~ 
4~¢poso~ c!l~nbTpa4~~ FILTER ~ MEDIAN. nporpaMMa FILTER npo~aso,q~T 
onepa4~10, no,qo6Hy10 on~c~saeMo~ s~pa}!(eH~eM 4. PaaMep MaTP~4~ 
[h] = 3x3 3neMeHTa. Becos~e K03c!JQ~4~eHT~ MoryT 6~Tb KaK nonom~
TenbH~M~, TaK ~ OTP~4aTenbH~M~, 4TO n03BOnReT pean~30BaTb npo-
4eAYPbl crna>K~BaH~R ~ noBblweH~R KOHTpacTHOCT~. nporpaMMa MEDIAN 
pean~3yeT Me,q~aHHY~ $~nbTpa4~10 B 3a,qaHHO~ OKpeCTHOCT~ T04eK. 
Ae~cTs~e ABYMepHoro Me,q~aHHoro ¢~nbTpa cocTo~T s 3aMeHe 4eHTpanb
Horo 3neMeHTa Ha 3Ha4eH~e era "Me,q~aHHOro" 3neMeHTa no OKpecT
HOCT~ NxM T04eK, T.e. 3neMeHTa, ,qnR KOTOporo Cyll\eCTByeT 
I N x M -1 I 12 MeHbW~x ~n~ paBHbiX eMy no sen~4~He 3neMeHTOB. Aoc
TO~HCTBa no,qo6Horo npeo6paaosaH~R - ManaR pac¢oKyc~posKa. ~~nbTP 
none3eH np~ no,qasneH~~ ~MnynbCH~x noMex paaMepoM MeHee nonos~H~ 
110KHa 11 

- (NxM)/2. 

HaKonneHHaR ~ o6pa6oTaHHaR s 3BN ~HQopMa4~R s~BOA~TCR Ha 
3KpaH rpa¢~4ecKoro ,q~cnneR AL.lnY ~ an¢as~TH0-4~Qposo~ ,q~cnneV. 

''B~,qeoToH-340''. Cnoco6bl s~ayan~aa4~~: AByMepHoe ~ao6pameH~e, 
r~cTorpaMM~, Ta6n~4~. 

Ha AUnY B~BOARTCR 1/ cn~cKoM Ta6n~4~ cTaT~cT~4ecK~x xapaKTe
p~cT~K 30H ~306pa~eH~R, 2/ AByMepHaR MaTp~4a 4~Cen, OT06pa}!(aeMaR 

P11c. 5. 0To6paJKeH!H.: I!eCKOJILKHx 
KagpOB Ha 3KpaHe AHCITJieH Bhl

COKO!O pa3perneHHH. 

c noMOl4b~ 10 l~n~ 16/ c~Msonos, 
3/ r~CTOrpaMMhl Ce4eHHV. AByMep
HOro H3o6pa>t<eHHR X const Hnv1 
Y = const. 1-\nfl pacne4aTKH rpynnbl 
rHcTorpaMM 3a,qaiOTCR nepswV. H 
nocne,qHHV. HOMepa cnHcKa. 

Ha 3KpaHe TeneBH3HOHHoro Mo
HHTopa OT06pa>t<a~TCR: 1/ ,qByMepHOe 
H306pa>t<eHHe, 3aKOAHPOBaHHOe 

nceBAO~BeTaMH, ~ ~BeTOBaR WKana, 2/ CHMBOnbHafl HH$OpMa~HR, 

3/ rHCTOrpaMM~ pacnpe,qeneH~~ OTC4eTOB BAOnb Ce4eHHV. OhlBOAHMOrO 
H306pa>t<eHHR. npH BhlnOnHeH~~ nyHKTOB 2 ~ 3 ~Cnonb3yeTCR naMRTb 
''overlay " . 

K yKa3aHH~M nporpaMMaM OTHOCRTCR: 
- GMRB, BblnOnHR~l4afl BbiBOA Ha ,q~cnne~ ,qsyMepHoro ~3o6pal'<eHHR 

~3 6y¢epa B 03Y 3BM. BXOAH~M~ ,qaHHhlM~ fiBnfiiOTCR a,qpec ~ n~He~

Hhle pa3Mepw 6y¢epa, KOOPA~HaThl Ha4ana KOOPA~HaT Ha 3KpaHe A~c
nnefl H MacwTa6H~e K03$$~4~eHT~ no ocr~M X~ Y. 

- COLOR,ynpasnfll0l4afl Ta6n~4aM~ KOA~posaH~R ~seTa; no KOMaH,qe 
B A~cnne~ 3aHoC~TCR OAHa ~3 HecKonbK~x, aapaHee no,qo6paHHbiX 
L,.1 xn;:n ... g::uiJ,lA)(rQ Q ~8~ T"'\hMIAII 

- TEXT,o6ecne4HBaiOl4afl s~so,q c~MsOnbHO~ ~H¢opMa4H~. 

- HlliT, CTpOflll\afl r~cTorpaMMhl Ce4eH~~ ~306pa}!(eH~R no OCRM X 
~n~ Y.Koop,q~HaTa ce4eH~R aa,qaeTCR nonb30BaTeneM c noMOl4b~ Kypco
pa, nepeMel4aeMoro ,qmo~cT~KoM. 

P11c. 6. BbiBOA rHcTorpaMMbi ceT.IeHHH c rroMOII\biO naMHTH THna 

"overlay" HcxogHoro I a/ 11 crnaJKeHHoro I 6 I H3o6paJKeHH!i. 
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npHMep~ pa6oT~ yKa3aHH~X nporpaMM Hnn~cTpHpy~TC~ pHCyHKaMH 
4 + 6, Ha KOTOpbiX noKa3aHbl paAHOrpa<!lH4eCKHe H306pa>KeHH~, nony-
4eHHble c noMOU\b~ raMMa-KaMepb/ 11 '. 
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12. XHMHR 

13. TexHHKa ~H3H4eCKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePAWX Ten H IIIHAKOCTeH 
RAePHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAepHwx peaK~HH 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpHR H ~H3HKa 3a~HTW 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. Hcnonb30BaHHe pe3ynbTaTOB H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOBaHHH 
B CMeiiiHWX o6naCTRX HayK~ H TeXHHKH 

19. bHOCIIH3HKa 

AHHCHMOB ID.C. H AP· ' PI0-83-462 
IlporpaMMHbie H annapaTHbie cpeACTBa ,ll;JHI o5pa50TKH HH<iJOpMai.J;HH 
C ABYMepHb~ MHOronpoBonoqH~ AeTeKTOPOB 

OnucaHbi nporpaMMHbie H annapaTHble cpe,o;cTBa ,o;nH o5pa5oTKH HH
¢opMan;uu C KOOpp;HHaTH~ AeTeKTOpOB Ha OCHOBe MHOronpOBOnOqHruX 
nponopn;HoHanbHb~ KaMep /MilK/. CTeHA AnH uccneAOBaHHH xapaKTe
PHCTHK AeTeKTopoB BKnwqaeT B ce5H 3BM EC-1010, sneKTpOHHYID 
annapaTypy perHCTpan;HH HHtPOpMai.J;HH C ABYXKOOPAHHaTHb~ MilK H 
I.J;BeTHYID TeneBH3HOHHYID rpa<lJHqeCKYID CHCTeMy BbiCOKOro pa3pemeHHH, 
PaCCMOTpeHhl OCHOBHhle xapaKTepHCTHKH H MOAhl pa6oThl rpa<lJuqeCKOH 
cucTeMbi. C03AaHHoe nporpaMMHoe o5ecneqeHHe oc~ecTBnHeT HaKon
neHHe HHtPOPMai.J;HH, CTaTHCTHqecKYID H I.J;HtPPOBYID 06pa50TKY p;aHHbiX 
/H305p~eHHH/,oTo5p~eHHe HH<iJOpMai.J;HH Ha rpa<lJuqecKHH AHCnneA. 

Pa6oTa BhlnonHeHa B Jia5opaTopuu BbiCOKHX 3HepruA OlliiH. 

fnnf\IIIP~tAP nn"'\..PntAUPUUr\t""f"'\ IAUrTtAT\/T"::to onPrH.JLtV tArr MIPnf"'\D~UIAIA n\/hu~ 1 QR~ 

<'ni 'imov Yu. S. et al. P·; 0-83-~6; I 
Software and Hardware for Data Processing from Twu-Dimensional, 
~~J ~j_v:i;,?_·. Detecto·:s \ 

' Software and hardwc.re li1eans .lor data processlf<.s from coordl-
nate detectors based on multiwire proportional chambers 
(MWPC) are described. The stand for studying the detector 
characteristics consists of the ES-1010 mini-computer, elect
ron hardware means for registration of information from the 
two-dimensional MWPC and colour television graphic system 
with a high resolution. The main characteristics and modes 
of the graphic system are considered. The created software 
allows one to accumulate the information, data statistical and 
digital processing (images),visual representation of infor
mation on graphic display. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1983 

IlepeBOA O.C.BHHorpa,o;oBoH 



TEMATMqECKME KATErOPMM OYBnMKAUMR 

OB~E~MHEHHOrO MHCTMTYTA ~PHYX 

MCCJIE~OBAHMA 

TeM&TMKa 
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3. 3KcnepHMeHTanbHaR HeHTPOHHBR ~H3HKa 

4. TeopeTH4eCKaR ~H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. RAepHaR cneKTpOCKOnHR H PBAHOXHMHR 

], ~H3HKa TR*enWX HOHOB 

8. KpHoreHHKa 

10 . AaToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 
ABHHWX 

11. Bw4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBBHHR TBePAWX Ten H *HAKOCTeH 
RAepHWMH MeTOABMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpHR H ~H3HKa 3B~HTW 

1]. TeopHR KOHAeHCHPOBBHHOro COCTORHHR 

18. Hcnonb30BaHHe pe3ynbTBToa H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOBBHHH 
8 CMe*HWX o6naCTRX HBYK~ H TeXHHKH 

19. 6HQ¢1H3HKB 

AHHCHMOB ID.C. H ~p. P10-83-462 
' llporpaMMHhle H annapaTHhle cpe~CTBa AnH o6pa6oTKH HH~opMa~H 

C ~ByMepHb~ MHOronpOBOnO~H~ ~eTeKTOPOB 

OnHcaHhl nporpaMMHbie H annapaTHble cpe~cTBa AnH o6pa6oTKH HH
~opMa~HH C KOOp~HHaTH~ ~eTeKTOPOB Ha OCHOBe MHOronpOBOnO~H~ 
nponop~HoHanb~ KaMep /MITK/. CTe~ ~nH Hccne~oBaHHH xapaKTe
PHCTHK ~eTeKTopos BKnro~aeT B ce6H 3BM EC-1010, 3neKTpOHHyw 
annapaTypy perHCTpa~HH HH~OpMa~HH C ~ByxKOOp~HHaT~ MilK H 
~BeTHYID TeneBH3HOHHyw rpa~H~eCKyw CHCTeMY BbiCOKOrO paspemeHHH, 
PacCMOTpeHbl OCHOBHble xapaKTepHCTHKH H MO~bl pa6oTbl rpa~H~eCKOH 
cHcTeMbi. Cos~aHHoe nporpaMMHoe o6ecne~eHHe oc~ecTBnHeT HaKon
neHHe HH~OpMa~H, CTaTHCT~ecKyw H ~~pOByw o6pa60TKY ~aHHb~ 
/H306p~eHHH/,OT06p~eHHe HH~OpMa~H Ha rpa~H~eCKHH ~HCnne:H. 

Pa6oTa BblnOnHeHa B lla6opaTOPHH BbJCOKHX 3HeprHH 01-UUi . 

Anisimov Yu.S. et al. P10-83-462 
Software and Hardware for Data Processing from Twu-Dimensional 
Hul tiwire Detectors 

Sof tware and hardware means f or dat a proces s 1ng from coord i 
nate detectors based on multiwire proportional chambers 
(MWPC) are described. The stand for studying the detector 
characteristics consists of the ES-1010 mini-computer, elect
ron hardware means for registration of information from the 
two-dimensional MWPC and colour television graphic system 
with a high resolution. The main characteristics and modes 
of the graphic system are considered. The created software 
allows one to accumulate the information, data statistical and 
digital processing (images),visual representation of infor
mation on graphic display. 

The investigation has been performed at the Laboratory 
of High _Energies, JINR. 
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